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described in and by the following statement : — 
This invention relates to indole derivatives 
10 and more particularly it relates to new hetero- 
cyclic-indol-3-yl-carboxylic acid derivatives 
which possess anti-inflammatory^ analgesic and 
antipyretic activity. 

According to the invention there arc pro- 
15 vided compounds of the formula: — 




CO 

wherein R 1 stands for a heterocyclic radical 
selected from pyrimidinyl, quinolyl, iso- 
quinolyl, cinnolinyl, quinazolinyl, quinoxalinyl, 
20 benzthiazolyl and benzoxazoryl radicals, the 
said heterocyclic radical being linked to the 
nitrogen atom of the indole nucleus through 



phenyl substituents; and R 2 stands for 30 
hydrogen or a C M -aIkyl radical; and R* and 
RS which may be the same or different, stand 
for hydrogen or a methyl radical; and R* 
stands for a radical of the formula — COR 7 
or — CH 2 OR% wherein R 7 stands for a 35 
hydroxy, Q_--alkoxy, benzyloxy, phenoxy, 
di-d-s-aLkylamino-d.salkoxy, (Q^-cyclo- 
alkyl)methoxy, amino, C^s-alkylamino, di- 
Q_ 5 -alkylamino, anilino, hydrazino or 2V-1,3- 
dicyclohexylureido radical, and R* stands for 40 
hydrogen or a Q-a-alkanoyl radical; and R a 
stands for hydrogen or a methylenedioxy or 
ethylenedioxy radical or not more than two 
substituents selected from Q^-alkoxy, Q_ 5 - 
alkyl, cycloalkyl of not more than 5 carbon 45 
atoms, and di-C 1 ._ 3 -alkylamino radicals and 
halogen atoms; and - pharmaceutically- 
. acceptable raits thereof. 

As stated above, the heterocyclic radical R 1 
is linked to the nitrogen atom of the indole 50 
nucleus through one of its ring carbon atoms 
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(71) We, IMPERIAL CHEMICAL 
INDUSTRIES LIMITED, Imperial Chemi- 
cal House, Millbank, London SW1P 3JF, a 
British Company, do hereby declare the 
invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particularly 
described in and by the following statement : — 

This invention relates to indole derivatives 
and more particularly it relates to new hetero- 
cyclic-indol-3-yl-carboxylic acid derivatives 
which possess anti-inflammatory, analgesic and 
antipyretic activity. 

According to the invention there are pro- 
vided compounds of the formula: — 



(0 

wherein R 1 stands for a heterocyclic radical 
selected from pjTimidinyl, quinolyl, iso- 
quinolyl, cinnolinyl, quinazolinyl, quinoxalinyl, 
20 benzthiazolyl and benzoxazolyl radicals, the 
said heterocyclic radical being linked to the 
nitrogen atom of the indole nucleus through 



a ring carbon atom which is conjugated with 
a ring nitrogen atom in the said heterocyclic 
radical, and the said heterocyclic radical 25 
optionally bearing not more than two sub- 
stituents selected from Q_ a -a]kyl, C^- 
alkoxy, d.c-olkylthio, ammo (— NH 2 ), 
halogen, trinuoromethyl, trichloromethyl and 
phenyl substituents; and R 2 stands for 30 
hydrogen or a C^-alkyl radical; and R* and 
R 4 , which may be the same or different, stand 
for hydrogen or a methyl radical; and R s 
stands for a radical of the formula — COR 7 
or — CH,OR 8 , wherein R 7 stands for a 35 
hydroxy, Q_-^alkoxy, benzyloxy, phenoxy, 
di-C^^alkylamino-Cj^alkoxy, (Q^-cyclo- 
alkyl)methoxy, amino, Q^-alkylamino, di- 
Q-s-alkylamino, anilino, hydrazino or AM,3- 
dicyclohexylureido radical, and R* stands for 40 
hydrogen or a d_ 6 -alkanoyl radical; and R 8 
stands for hydrogen or a methyl enedioxy or 
ethylenedioxy radical or not more than two 
substituents selected from Q^-alkoxy, C 3 _ 5 - 
alkyl, cycloalkyl of not more than 5 carbon 45 
atoms, and di-Ci_ 5 -alkylarnino radicals and 
halogen atoms; and pharmaceutically- 
acceptable raits thereof. 

As stated above, the heterocyclic radical R 1 
is linked to the nitrogen atom of the indole 50 
nucleus through one of its ring carbon atoms 
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which is conjugated with a ring nitrogen 
atom. Accordingly, it is to be understood that 
R 1 is linked to the nitrogen atom of the 
indole nucleus through one of the following 
5 positions of the former: — 

when R 1 stands for a pyrimidinyl radical, 
through position 2, 4 or 6 thereof; 
when R 1 stands for a benzthiazolyl or 
benzoxazolyl radical, through position 2 
10 thereof; 

when R 1 stands for a quinolyl or quinazolinyl 
radical, through position 2 or 4 thereof; 
when R 1 stands for a cinnolinyl radical, 
through position 4 thereof; 
15 when R 1 stands for a quinoxalinyl radical, 
through position 2 or 3 thereof; and 
when R l stands for an isoquinolyl radical, 
through position 1 thereof. 

It will be appreciated by those skilled in 
20 the art that some of the compounds of the 
formula I possess at least one asymmetric 
carbon atom, for example this is the case if 
R 3 and R 4 are different. These asymmetric 
compounds may be resolved into the corres- 
25 ponding optically-active forms (i.e. enantio- 
morphic forms) by conventional procedures. It 
is to be understood that the racemates of the 
formula I possess anti-inflammatory, a.r»algesic 
and antipyretic activity and that, in addition, 
30 at least some of the optically active compounds 
of the formula I possess anti- inflammatory, 
analgesic and/or antipyretic activity. It is also 
to be understood that the compounds of this 
invention encompass both those compounds of 
35 the formula I which are racemates and the 
optically active compounds of the formula I 
which possess anti-inflammatory, analgesic 
and/or antipyretic activity. 

The substituent(s) which may optionally be 
40 present in the heterocyclic radical R 1 may, 
for example, be selected from methyl, ethyl, 
isopropyl, methoxy, methylthio, amino, fluoro, 
chloro, bromo, triflucffomethyi, trichloro- 
m ethyl and phenyl substituents. 
45 A suitable value for R 2 when it stands for 
a d-a-alkyl radical is, for example, a methyl 
radical. 

A suitable value for R c is, for example, 
hydrogen or a methylenediioxy or ethylenedioxy 

50 radical or not more than two substituents 
selected from methoxy, ethoxy, propoxy, 
methyl, ethyl, propyl, butyl and dimethyl- 
amino radicals and fluorine, chlorine and 
bromine atoms. 

55 A suitable value for R 7 is, for example, 
a hydroxy, methoxy, ethoxy, propoxy, butoxy, 
2-dmiethylaminaethoxy, benzyloxy, phenoxy, 
cyclohexylmethoxy, amino, methylamino, 
dmiethylammo, anilino, hydrazino or N-1,3- 

60 dicyclohexylumdo radical. 

A suitable value for R* is, for example, 
hydrogen or a formyl, acetyl or propionyl 
radical. Thus, it is to be noted that for con- 
venience in this specification the expression 

65 "alkanoyl radical" includes a temyl radical. 



Suitable salts of the invention in the case 
where the compound of the formula I is 
sufficiently basic are pbarmaceutically- 
acceptable acid-addition salts, for example a 
hydrochloride, hydrobromide or citrate. A 70 
suitable salt in the case where R 7 stands for 
a hydroxy radical is a salt in which the anion 
is derived from the said compound of the 
formula I and the cation is a pharma- 
ceuucally-acceptable cation, for example an 75 
alkali metal, alkaline earth metal, aluminium 
or ammonium salt, or a salt with a pharma- 
ceuticalry-acceptable organic base, for 
example triethanolamine. 

Particularly active compounds of the 80 
invention are l-(7-chloroquinol-4-yl)-5- 
methoxy - 2 - methylindol - 3 - ylacetic acid, 
1 - (7 - chloroquinazolin - 4 - yl) - 5- 
methoxy - 2 - methylindol - 3 - ylacetic acid, 
1 - (7 - DTomoquinazolin - 4 - yl) - 5- 85 
methoxy - 2 - methylindol - 3 - ylacetic acid, 

1 - (7 - fluoroquirrazolin - 4 - yl) - 5- 
methoxy - 2 - methylindol - 3 - ylacetic 
acid, 5 - methoxy - 2 - methyl - 1 - (2- 
methylquinazolin - 4 - yl)indol - 3 - ylacetic 
acid, 1 - (7 - chlorocinnolin - 4 - yl) - 5- 
methoxy - 2 - methylindol - 3 - ylacetic 
acid, 1 - (7 - cWoroqumazolin - 4 - yl)- 
2,5 - dimethylindol - 3 - ylacetic acid, 1- 
(2,6 - dimethoxypyrimidin - 4 - yl) - 2,5- 
dimethylindol - 3 - ylacetic acid, 1 - (7- 
chloroquinazolin - 4 - yl) - 5 - fluoro - 2- 
methylindol - 3 - ylacetic acid, methyl 1- 
(7 - chloroquinazolin - 4 - yl) - 5 - methoxy- 

2 - methylindol - 3 - ylacetic and methyl 

1 - (7 - chloroquinol - 4 - yl) - 5 - methoxy- 

2 - methylindol - 3 - ylacetate, and pharma- 
ceutically acceptable salts thereof. . . 

According to a further feature of the inven- 
tion there is provided a process for the 
manufacture of the compounds of the formula 
3, wherein R 1 , R 2 , R 3 , R 4 , R 5 and R 6 ' have 
the meanings stated above except that R T 
cannot stand for & hydrazino radical, and 
pharmaceuticaliy-acceptable salts thereof, 
which comprises reacting a compound of the 
formula: — 




wherein R 1 and R 6 have the meanings stated 
above and Q stands for an amino radical 
( — NH 2 ) or a radical of the formula: — 

R 9 

— N=G< III 
R 10 

wherein R 9 stands for hydrogen or a methyl 
or ethyl radical, and R 10 stands for a methyl, 
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ethyl or phenyl radical, or an acid-addition 
salt thereof, with a compound of the 
formula: — 



R 2 COCH 2 CR*R 5 R s 



IV 



5 wherein R 2 , R 3 , R 4 and R s have the meanings 
stated immediately above, under the influence 
of heat. 

A suitable acid-addition salt of the com- 
pound of me formula II is for example, a 

10 hydrochloride, hydrobromide, sulphate or 
fluoroborate. The reaction may be carried out 
at, for example, 40 to 150°C, and more 
particularly 60 to 120°C. The reaction is 
preferably carried out in the presence of an 

15 acid, for example laevulnic acid (which is, 
of course, within the definition of the reactant 
of formula IV), acetic acid, or a relatively 
strong acid, for example hydrochloric, 
sulphuric, perchloric ox polyphosphoric acid. 

20 Under these conditions the reaction may 
optionally be carried out 5n a suitable solvent, 
for example water, a Q- 4 alkanol, for 
example ethanol, or acetic acid, or a mixture 
of any of these, and/or in an excess of a low 

25 melting compound of the formula IV, fox 
example laevulinic acid. 

It is to be understood that, when the 
storting material of the formula IV is a 
carboxylic acid and a Ci_ 4 -alkanol is used as 

30 r. solvent, the product is obtained as the 
corresponding alkyl ester. Alternatively, the 
reaction is preferably carried out in the 
presence of a Lewis acid, for example boron 
trifluoride etherate. A d-4-alkanol, for 

35 example methanol or ethanol, may optionally 
also be present, but in this case when the 
starting material of the formula IV is a 
carboxylic acid, the product is obtained as 
the corresponding alkyl ester. 

40 Those of the starting materials of the 
formula II which are hydrazines may be 
obtained by reacting the appropriate phenyl- 
hydrazine of the formula: — 



NHNH* 



45 wherein R 6 has the meaning stated above, 
with a compound of the formula R 1 Hal, 
wherein R l has the meaning stated above and 
Hal stands for a chlorine, bromine or iodine 
atom, in the presence of sodium acetate or 

50 a hydrate thereof, in the presence of a solvent, 
for example water, a C^-alkanol, benzene 
or 1^-dimethoxyethane. The remaining 
starting materials, that is, the hydrazones of 
the formula II, may be obtained by reactmg 

55 the appropriate hydrazine of the formula II 
with the appropriate aldehyde or ketone of 
the formula R°COR 10 , wherein R 9 and R 10 



have the meanings stated above. This reaction 
may be carried out in an excess of the said 
aldehyde or ketone and/or in the presence of 60 
an organic solvent, for example benzene or 
toluene. The reaction may optionally be 
catalysed by means of an inorganic or organic 
acid, for example sulphuric or acetic acid. 
However, a preferred method of making those 65 
of the said hydrazones wherein R 1 stands for 
a quinazolinyl or cinnolinyl radical comprises 
reacting a compound of the formula : — 



nh.n=c; 



J* 



with a compound of the formula R 1 Hal, under 70 
the influence of heat, for example under 
reflux, and in a dry organic solvent, for 
example 1,2-dimethoxyethane, and wherein R*, 
R°, R 10 and Hal have the meanings stated 
above and R 1 has the meaning stated 75 
immediately above. 

According to a further feature of the 
invention there is provided a process for the 
manufacture of those of the compounds of 
the formula I wherein R 1 , R 2 , R \ R 4 and R 6 80 
have the meanings stated: above, and R r> stands 
for a carboxy radical, and pharmaceutically- 
acceptable salts thereof, which comprises 
hydrolysing the corresponding compound of 
the formula: — 85 



1/ 



(v..) 



wherein R 1 , R 2 , R 5 , R 1 and R 6 have the 
meanings stated above, and R 11 stands for 
a cyano, carbamoyl, alkoxycarbonyl, 
benzyloxycarbonyi or phenoxycarbonyl radical. 90 

A suitable hydrolytic agent is, fox example, 
an alkali metal hydroxide, for example sodium 
hydroxide or potassium hydroxide. The 
hydrolysis is carried) out in the presence of 
water, and optionally an organic solvent, for 95 
example a C^-alkanol, for example ethanol, 
may be present. The reaction may optionally 
be accelerated or completed by the application 
of heat, for example it may be carried out 
at 50 to 150°C, for example at reflux 130 
temperature. 

Those of the starting materials of the 
formula VII wherein R 11 stands for a cyano 
radical, R 3 and R 4 stand for hydrogen, and 
R 1 , R 2 and R° have the meanings stated above, 105 
may be obtained by the following sequence 
of reactions: — 



41 



1,356,834 



4 




+ R l Hal-» 



dehydrogenation 
/ 

/ 

Mannich 




reaction 



2 (»j 




quatemisation 

V 

GNe 



The amide starting materials of the 
formula VII (i.e. wherein R 11 stands for a 
carbamoyl radical) tare formed as a by-product 

5 in the production of the nitriles of the formula 
XIII when made by the above sequence of 
reactions, and they may be obtained from 
the latter compounds by hydrolysis. The ester 
starting materials of the formula VII are 

10 obtainable by a process described hereinbefore. 
According to a further feature of the 
invention there is provided a process for the 
manufacture of the compounds of the formula 
I, wherein R 1 , R 2 , R 3 , R* and R 6 have the 

15 meanings stated above and R 5 stands for a 
radical of the formula — COR 7 or CH 2 OR% 
wherein R T has the meaning stated above and 
R* stands for a Q-s-alkanoyl rad&cal, and 
pharmaceutically-accep table salts thereof, 

20 which comprises dehydro genating the corres- 
ponding indoline derivative of the formula : — 

R ' (xiv) 

wherein R 1 , R 2 , R 3 , R 4 and R 6 have the 
meanings stated above, and R 5 has the meaning 

25 stated immediately above. 

It is to be understood that by the word 
"dehydrogenating" there is meant the removal 
of one hydrogen atom from the 2-position, 
and one from the 3 -position, of the said 

30 indoline derivative, so as to give the corres- 
ponding indole derivative. The dehydrogena- 
tion may be effected by means of a 
dehydrogenation catalyst, for example a 
palladium on charcoal catalyst, in the presence 

35 of a suitable organic solvent, for example 



(mi) 



diphenyl ether, at an elevated temperature, 
for example at or about reflux temperature. 
Alternatively, the dehydrogenation may be 
effected by means of a known compound 
having dehydrogenating properties, for 40" 
example 2,33 3 6^tetracMoro^l,447enzoquinone 
or 2,3 - dichloro - 5,6 - dicyano - 1,4- 
benzoquinone, in a suitable solvent, for 
example dry xylene, 1,2-dimethoxyethane or 
dimethylformamide, at 20 to 160°C, for 45 
example at (reflux temperature. 

The indoline storting materials of the 
formula XIV, except for the hydrazides 
wherein R 5 stands for the group 
— CONHNH 2 , may be obtained by using an 50 
analogous process to that outlined above for 
the production of the intermediates of the 
formula IX. The said hydrazides may be 
obtained by interaction of an appropriate ester 
of the formula XIV with hydrazine, by an 55 
analogous reaction to that described below. 

According to a further feature of the 
invention there is provided a process for the 
manufacture of those of the compounds of 
the formula I wherein R 1 , R 2 , R 3 , R* and R 6 60 
have the meanings stated above, and R 5 stands 
for a radical of the formula — COR 7 wherein 
R 7 stands ; for a Q-j-alkoxy, benzyloxy, dii- 
Q-5 - alkylamino - CL- - alkoxy or (C^- 
cydoalkyl)methoxy radical, and pharnra- 65 
ceutically-acceptable salts thereof, which 
comprises esterifying the corresponding 
carboxylic acid of the formula I wherein R 5 
stands for a carboxy radical, or a salt, acid 
halide or anhydride thereof. 70 

The said esterification may be carried out 
by any appropriate general method, for 
example: 

(1) By (reacting the Said carboxylic acid with 
the alcohol reactant, which may optionally be 75 
present in excess, in the presence of an add, 
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for example a Lewis acid, for example boron 
trifluoride etherate, or sulphuric acid (this is 
not suitable in the case where R 1 stands for 
a quinazolinyl or cinnolinyl radical). This 

5 reaction may conveniently be carried out at 
40 to 120°C, for example under reflux. 
(2) By reacting an acid halide, for example 
an acid chloride, or an acid anhydride (which 
expression 'includes a mixed acid anhydride) 

10 with the alcohol reactant. The reaction may 
be carried out in an excess of the alcohol 
reactant and/or in the presence of an organic 
solvent, for example chloroform, dimethyl- 
formamide, acetonitrile, tetrahydrofuran or 

15 1,2-dimethoxyethane, and preferably the said 
alcohol reactant or organic solvent is used in 
a dry form This reaction may conveniently 
be carried out at 20 to 100°C, for example 
under reflux. 

20 (3) By reacting the said darboxylic acid with 
a carbodiimide, for example dicyclohexyl- 
carbodiimidie, and then, without isolation, 
reacting the product with the alcohol reactant. 
The reaction may be carried out in the 

25 presence of an organic solvent, for example 
chloroform, 1,2-dimethoxyethane, dimethyl- 
formamide, acetonitrile or tetrahydrofuran, 
and preferably the solvent is used in dry form. 
The reaction mav conveniently be carried out 

30 at 20 to 106°G, preferably at room 
temperature. 

(4) By reacting a metal salt, for example a 
sodium salt, of the said carboxvlic acid with 
a compound of the formula R 7 X, which may 

35 optionallv be in excess, wherein R r stands for 
a G^-alkvl, benzyl, di-Cx^.-alkvlamino-C, _ 5 - 
alkyl or (C^-cycloalkyl)methyI radical, and 
X stands for a halogen atom, for example a 
chlorine, bromine or iodine atom, or a toluene- 

40 sulphonyloxy or methanesulphonyloxy radical. 
The reaction may be carried out in the 
presence of an organic solvent, for example 
dimethvlformamide, 1,2 - dimethoxyethane, 
acetonitrile or tetrahydrofuran, and preferably 

45 the solvent is used in dry form The reaction 
may conveniently be carried out at 20 to 
100°C. for example at room temperature. 

According to a further feature of the 
invention there is provided a process for the 

50 manufacture of the compounds of the formula 
I, wherein R 1 stands for a quinazolinvl, 
cinnolinyl, benzoxazolyl or benzthiazolyl 
radical, which is linked to the nitrogen atom 
of the indole nucleus through a ring carbon 

55 atom which is conjugated with a ring nitrogen 
atom in said radical, and which mav optionallv 
be substituted as stated above, and R 5 stands 
for a radical of the formula — COR 7 or 
— CH 2 OR% wherein R 7 stands for a C_- 

60 alkoxy, benzvloxy, phenoxy. dt-C-.i-alkvl- 
amino-Q^-alkoxy or (C,-r.-cycloaJkvl> 
methoxv radical and R 8 stands for a 
alkanoyl radical, and R 2 , R 3 , R* and R* have 
the meanings stated! above, and nharma- 

65 ceutically-acceptable salts thereof, which com- 



prises reacting a compound of the formula : — 




with a halogenoheterocyclic compound df the 
formula R J Hal, wherein R* and R s have the 
meanings stated immediately above and R 2 , 70 
R 3 , R 4 , R° and Hal have the meanings stated 
above, in the presence of sodium or potassium 
or the hydride or amide thereof or n-butyl- 
lithium or lithium di-isopropylamide. 

The process is conveniently carried out in 75 
a dry inert solvent, for example dimethvl- 
formamide or hexamethylenephosphorus 
triamide, and at 20 to 50°C. 

The starting materials of the formula XV 
may be obtained by conventional procedures 80 
involving the acid-catalysed re action of a 
compound of the formula IV with an appro- 
priate compound of the formula II. 

According to a further feature of the inven- 
tion there is provided a process for the 85 
manufacture of the compounds of the formula 
I wherein R 1 stands for a quinazolinyl or 
cinnolinyl radical, which is linked to the 
nitrogen atom of the indole nucleus through 
a ring carbon atom which is conjugated with 90 
a ring nitrogen atom in said radical, and 
which may optionally be substituted as stated 
above, and R 5 stands for a radical of the 
formula — COR 7 or — CH 2 OR B , wherein R 7 
stands for a Q^-alkoxy, benzyloxy, phenoxy, 95 
di - d_ 3 - alkylamino - Q-s - alkoxy, (C 3 -ir 
cycloalkyl)methoxy, amino, Q_ 3 -aitylamino, 
di-Q_ 5 -alkyIani!ino, anilino or ,V-l,3-<ticyclo- 
hexylureido radical and R 8 stands for a Q?-*- 
alkanoyl radical, and R 2 , R 3 , R 4 and R 6 have 100 
the meanings stated above, and pharma- 
ceuticaUy-acceptable salts thereof, which com- 
prises reacting a compound of the formula : — 



C.CH CB^R*" 



with a compound of the formula R 1 Y, so as 105 
to give a compound of the formula : — 



(xvu) 



and then ring-closing the said compound of 
the formula XVII so as to give the desired 
product of the formula I, and wherein R l H0 



6 



1,356,834 



6 



and R 5 have the meanings stated immediately 
above, R 2 , R 3 , R 4 and R 6 have the meanings 
stated above, and Y stands for a chlorine, 
bromine or iodine atom or a phenoxy radical. 

5 The entire process is conveniently carried 
out in a dry, relatively high boiling, inert 
organic solvent, for example such a solvent 
of bodling point 50 to 200°C, for example 
1 ,2-dimethoxyethane, diethyleneglycol di- 

10 methyl ether, dioxan, diphenyl ether or 
dimethylformamide. The first stage of the 
process is conveniently carried cut at 20 to 
100°C, and more particularly at 60 to 80°Q 
The ring-closure step is carried out by heating 

15 the product of the formula XVII to elevated 
temperature, for example 40 to 150°C, for 
example reflux temperature, preferably under 
acidic conditions. Suitable acidic conditions 
are provided by the presence of the hydrogen 

20 halide HHal which is one product of the 
first stage of the process, i.e. the conversion 
of XVI into XVTL Alternatively, if desired, 
a relatively strong acid, for example hvdro- 
chloric, sulphuric, perchloric or polyphosphoric 

25 acid, or a Lewis acid, for example boron 
trifluoride etherate in the presence of an inert 
organic solvent, for examole diethyl ether or 
tetrahydrofuran, or laevulinic or acetic acid, 
mav be added to the reaction mixture. 

30 The starting materials of the formula XVT 
mav be obtained bv reacting a phenylhydrazine 
derivative of the formula V, wherein R 6 has 
the meaiiing; stated above, with a ccmoound 
«f the formula IV. wherein R 2 , R 3 , R 4 and 

35 R 3 have the meanings stated immedxatelv 
above. The reaction mav be carried out at 
0 to 100°C* and more particularly at 25 to 
50°C, and in a suitable organic solvent, for 
examole a C,_^ -Balkan ol, for example ethanoK 

40 or benzene, 1.2-dimethoxvethane, or diethvl 
ether. A catalytic auantitv of an acid, for 
example acetic, sulohuric or perchloric acid, 
mav optionally also be present. 

According to a further feature of the fnven- 

45 tion there is provided a nrocess for the 
manufacture of compounds of the formula I, 
wherein R 1 , R 2 , R 3 , R* and R 6 have the 
meanings stated above and R 5 stands for p 
radical of the formula — COR 7 , wherein R 7 

50 stands for an amino, Q _--alIcvIammo. di-C,, r - 
alkvl'amino, anilino or hvdrazino radical, and 
pharmaceuitically-accentalble s*lts thereof, 
which comprises carryins: out a known eeneral 
process for making amides using as starting 

55 material a carboxvlic acffd nlf the formula T 
wherein R 5 stands for a carboxv radical, or 
an acid halide, anhydride or nitrile thereof, 
so as to obtain the desired nroduct. 

The said amides may be obtained, for 

60 examole, as follows: — 

(Y) Bv reacting an appropriate ester, for 
examole an ester of the formula I wherein 
R 5 stands for an alkoxvearbonyl radical, or 
an acid halide or anhydride (which term 

65 includes a mixed acid anhydride) with a 



reactant of the formula R 7 !!, wherein R T 
has the meaning stated immediately above. 
The process may be carried out hi the 
presence of an organic solvent, for example 
dimethylformamide, chloroform, acetonitrile, 70 
tetrahydrofuran or 1,2-dimethoxyethane. In 
the case where R 5 stands for an alkoxy- 
carbonyl radical, but not in the other cases, 
the solvent may be a C^-olkanol. In the 
case where the reactant is an acid halide or 75 
anhydride, the solvent is preferably used in 
dry form. The process may be carried out at 
20 to 100°C; in the case where the reactant 
is an ester it is preferably carried out under 
reflux, but in the other cases it is preferably 80 
carried out at about room temperature. 
(2) By reacting the said carboxyMc acid with 
a carbodiimide, for example dicyclohexyl- 
carbodiimide, and then reacting the product 
with the reactant of the formula R 7 H, wherein 85 
R 7 has the meaning stated immediately above. 
The process is conveniently carried out in a 
dry organic solvent, for example dimethyl- 
formamide, tetrahydrofuran, chloroform, 
acetonitrile or 1,2-dimethoxyethane, at 20 to 90 
100^0, preferably at room temperature. 

According to a further feature of v the 
invention there is provided a process for' the 
manufacture of those of the compounds of 
the formula I wherein R 1 , R 2 , R 3 , R 4 and R 6 95 
have the meanings stated above and R 5 stands 
for a radical of the formula — COR 7 wherein 
R 7 stands for a 2V-l,3-dicyclohexyhireido 
radical, and pharmaceuticaUy-acceptable salts 
thereof, which comprises reacting the corres- 100 
pending carboxylic acid oif the formula I, 
wherein R 5 stands tfor a carboxy radical, with 
dicyclohexylcarbodiimide in a suitable organic 
solvent. 

A suitable solvent is, for example, 1,2- 105 
dim ethoxy ethane, and the process is .con- 
veniently carried out at room temperature.^ 

According to a further feature of the 
invention there is provided a process for the 
manufacture of those of the compounds of the 110 
formula I wherein R 1 contains one or two 
Q-s-alkoxy substituents, R 2 , R% R* and R 6 
have the meanings stated above, and R s stands 
for a carboxy or hydroxymethyl radical, and 
pharmaceutically-iacceptable salts thereof, 115 
which comprises reacting the corresponding 
compound of the formula I, wherein R l con- 
tains one or two active halogen substituents, 
with an alkali metal derivative of a Ci_ 5 - 
alkanol. 120 

By an "active halogen substituent" we 
mean a halogen substituent which, because of 
its chemical rtature, its position in the said 
heterocyclic radical R l , and the chemical 
nature of said heterocyclic radical itself, is 125 
sufficiently active to take part in standard 
nucleophilic displacement reactions. Two 
examples of such active halogen substituents 
are the chlorine substituents in a 2,6-dichloro- 
pyrrmid-4-yl radical The reaction may be 130 
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carried out in an organic solvent, which can 
be the alkanol corresponding to the alkali metal 
alkoxide used ias reactant. The reaction is 
conveniently carried out at 60 to 120°C 3 for 
5 example under reflux. 

According to a further feature of the 
invention there is provided a process for the 
manufacture of those of the compounds of 
the formula I wherein K\ R 2 , R 3 , R 4 and R* 

10 have the meanings stated albove, and R 8 stands 
for a Q-5-ialkoxy radical optionally together 
with a Q-^-alkyl, cycloalkyl of not more than 
5 carbon atoms, di-Q . 3 -alkylamino or 
halogeno substituent, and pharmaceutically- 

15 acceptable salts thereof, which comprises 
reacting the corresponding compound of the 
formula I, wherein R 6 stands for a hydroxy 
radical, optionally together with an additional 
substituent as stated immediately above, or 

20 the corresponding alkali metal derivative (i.e. 
wherein an alkali metal atom replaces the 
hydrogen atom of the said hydroxy radical), 
with a compound of the formula R 12 X, 
wherein R 12 stands for a d^-alky! radical 

25 and X has the meaning stated above, and, 
in the case where the hydroxy derivative is 
used as reactant, in the presence of an acid- 
binding agent. 

A suitable acid-binding agent is sodium or 

30 potassium hydride, or sodium or potassium 
carbonate. The reaction is conveniently carried 
out in a dry organic solvent, for example 
acetone, dimethyfiormamide, 1,2-dimethoxy- 
ethane or tetrahydrofuran. 

35 The hydroxy derivatives used as starting 
material may be obtained by the debenzylation 
of the corresponding benzyloxy derivatives, 
either by hydrogenolysis, for example with 
hydrogen and a 10% w/w paHadium on 

40 charcoal catalyst, or using a solution of 
hydrogen bromide in glacial acetic acid at 
0 to 20°C. 

According to a further feature of the 
invention there is provided a process for the 

45 manufacture of those of the compounds of 
the formula I wherein R l bears a fluorine, 
chlorine or bromine substituent and R 2 , R 3 , 
R 4 , R s and R G have the meanings stated above, 
apart from the case where R 7 stands for a 

50 hydrazino radical, and phiarmaceutically- 
acceptable salts thereof, which comprises 
diazotising the corresponding compound of 
the formula I wherein R 1 bears an amino 
substituent, and then, in the case of the chloro 

55 or bromo substituent, reacting the diazonium 
salt with a solution of cuprous chloride or 
bromide in hydrochloric or hydrobromic add 
respectively at 10 to 40°C, or, in the case 
of the fluaro substituent, thermally decom- 

60 posing the dry diazoniurn fluoroborate salt 
at 40— 100°C. 

The diazotisation is carried out in conven- 
tional manner at a relatively low temperature, 
for example 0 to 5°C. In the case of the 

65 chloro or bromo substituent, the second stage 



of the process is conveniently carried out at 
room temperature. 

The amino derivatives used as starting 
materials may be obtained by reducing the 
corresponding nitro derivatives by means of 70 
hydrogen and a hydrogenation catalyst, for 
example a palladium on charcoal catalyst, and 
the nitro derivatives themselves may be 
obtained by the first process described herein. 

According to a further feature of the 75 
invention there is provided a process for the 
manufacture of those of the compounds of 
the formula I wherein R 1 , R 2 , R 3 , R 4 and R° 
have the meanings stated above, and R fi stands 
for a hydroxymethyl radical, and pharma- 80 
ceuticaUy-acceptaible salts thereof, which 
comprises reacting a corresponding ester of 
the formula I, wherein R 5 stands for an 
alkoxycarbonyl, aralkoxycarbonyl or aryloxy- 
carbonyl radical, with sodium borohydride, 85 
potassium borohydride or lithium aluminium 
hydride. 

In the case of sodium or potassium boro- 
hydride, the reaction may be carried out in 
an organic solvent, for example a d_ .-alkanol, 90 
fox example methanol, and at a temperature 
of 20 to 120°C, for example under reflux. 
In the case df lithium aluminium hydride, a 
suitable solvent is dry tetxahydrohiran or 
ether. The esters used as starting materials 95 
may be obtained by methods described 
hereinbefore. 

According to a further feature of the 
invention there is provided a process for the 
manufacture of those of the compounds of 100 
the formula I wherein R 1 , R 2 , R 3 , R* and R c 
have the meanings stated above and R s stands 
for a radical of the formula — CH 2 OR% 
wherein R 8 stands for a Ci^-alkanoyl radical, 
and pharmaceutically-acceptable salts thereof, 105 
which comprises acylating the corresponding 
compound of the formula I wherein R 5 stands 
for a hydroxymethyl radical. 

The acylation may be carried out in con- 
ventional manner, for example, in the case 110 
where R* stands for a Q»_,.-aIkanoyl radical, 
the acylation may be carried out by reacting 
the said hydroxy derivative with an acid halide 
or anhydride, for example acetic anhydride, 
optionally in the presence af an organic 115 
solvent. Hie reaction may be accelerated or 
completed by the application of heat. In the 
case where R 8 stands for a formyl radical, the 
acylation may (be carried out, for example, 
by reacting the said hydroxy derivative with 120 
a C^-alkyl formate, for example ethvl 
formate, which alkyl formate may optionally 
be present in excess, in the presence of a 
catalytic amount of an acid/ for example 
sulphuric acid or a Lewis acid. Alternatively, 125 
the formates may be obtained by reacting the 
said hydroxy derivative with formic acid. Both 
formylation reactions may be accelerated or 
completed by the application of heat. 

The pharmaceutically-acceptable salts of 130 
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the invention are obtained by conventional 
procedures. 

The anti-inflammatory activity of the 
compounds of the invention has been demon- 

5 strated in two well known tests involving 
adjuvant induced arthritis and carrageenin 
induced oedema in the rat, their analgesic 
activity has been demonstrated m the so-called 
mouse squirm test and in another test involving 

10 established arthritis in rats, and their anti- 
pyretic activity has been demonstrated in a 
standard antipyretic test in rats. The activity 
in these tests depends upon the chemical 
structure of the particular compound being 

15 tested, but generally speaking the compounds 
of this invention show activity at a dose in 
the region 0.5 to 100mg./kg. No toxic effects 
or undesirable side effects have been observed 
in the rat or mouse with the compounds of 

20 the invention, at doses at which the compound? 
show activity in the above-mentioned tests. 

When a compound of the invention is used 
as an anti-inflammatory, analgesic or anti- 
pyretic agent in the treatment of warm- 

25 blooded mammals, for example man, for 
example for the treatment of rheumatoid 
arthritis, it is recommended that said com- 
pound be administered orally at a total daily 
dose of 25 to lOOOmg. per 70kg. bodyweight, 

30 for example as an aqueous or non-aqueous 
solution or suspension or as a dosage unit 
form, for example a tablet or capsule com- 
prising 5 to 250mg. of the said compound. 
Alternativelv, the said compound may be 

35 dosed rectally as a suppository at a total daily 
dose of 25 to lOOOmg. per 70kg. bodyweight, 
or it may be administered topically as 
necessary. 

According to a further feature of the 

40 invention Sere are provided pharmaceutical 
compositions comprising a compound of the 
formula I, wherein R 1 , R 2 , R 3 , RS R* and R 6 
have the meanings stated above, or a pharma- 
ceutically-acceptable salt thereof, and an inert 

45 pharmaceutically-acceptable diluent or carrier. 
The said pharmaceutical compositions may 
be in the form of, for example, dosage unit 
forms, for example tablets or capsules, or 
suopositories, aqueous or non-aqueous solu- 

50 tions or suspensions, sterile injectable aqueous 
or non-aqueous solutions, creams, lotions or 
ointments. Hie compositions are obtainable in 
a conventional manner using conventional 
diluents and carriers. 

55 The pharmaceutical compositions of the 
invention may contain, in addition to a com- 
pound of the invention, at least one known 
agent having anti-inflammatory and /or 
analgesic activity, for example aspirin, 

60 paracetamol, coddine, chloroquine, phenyl- 
butazone, oxyphenbutazone, mdomethacin, 
mefenamic acid, flufenamic acid, ibufenac, or 
an anti-inflammatory steroid, for example 
prednisolone. Those compositions intended for 

65 oral administration may, in addition, optionally 



contain at least one antacid, for example 
aluminium hydroxide, and/or a uricosuric 
agent, for example probenecid. 

The invention is illustrated by the follow- 
ing non-limiting Examples : — 70 

Example 1. 

N - Phenyl - N - (2 - amino - 6 - methyl- 
pyrimidin - 4 - yl)hydrazine (7g.) was 
suspended in laevulinic acid (25g.), and the 
mixture was heated at 100°C for 1 hour 75 
whilst a stream of dry hydrogen chloride was 
passed through it. The mixture was then 
heated for a further 5 hours at 100°C and, 
after cooling, it was diluted with ethyl acetate 
(150ml.). The resulting precipitate was col- 80 
lected by filtration and washed with ether 
(150ml.). Hie solid was suspended in hot 
water (150ml.; ca 70°C), and aqueous 
ammonium hydroxide (D = 0.880) was added 
until the pH of the solution was 10. The 85 
resulting mixture was filtered, and, whilst it 
was still hot, the filtrate carefully acidified 
with glacial acetic acid until no further pre- 
cipitate was obtained. The mixture was 
cooled to room temperature and then filtered. 90 
The solid residue was added to methanol 
(lOGml.), the mixture heated under reflux for 
30 minutes, and then cooled and filtered. The 
solid residue was crystallised from methanol 
(30QmL), and there was thus obtained l-(2- 95 
amino - 6 - methylpyrirnidin -r 4 - yl) - 2- 
methylindol-3-ylacetic acid, m.p. 154 — 155°C 
(decomposition). 

The hydrazine derivative used as starting 
material was obtained as follows: — 10C 

A mixture of phenylhydrazine (66ml.), 2- 
amino - 4 _ chloro - 6 - mjeTjhylpyrimidine 
(86g.), and sodium acetate trahydmtc (120g.) 
in water (2 L) was heated under reflux for 
16 hours. The mixture was cooled, and 10f 
adjusted to pH 9.0 by the addition of 40% 
w/v aqueous sodium hydroxide. The resulting 
precipitate was collected by filtration, and 
washed successively with water (2 1.) and 
etfaanol (200ml). The solid was crystallised IK 
from ethanol to give AT-phenyl-AT-(2-arnino- 
6 - methylpyrirnidin - 4 - yl)hydrazine, m.p. 
173— 174°C. 

Example 2. 

A mixture of N-phenyl-iV-(2,6-dichlorc- I if 
pyrimidin-4-yl)hydrazine (30g.) and laevulinic 
acid (50g.) was heated at 100°C. for 3 hours 
whilst a stream of hydrogen chloride gas was 
passed through it. The mixture was cooled 
land added to water (400ml.), and the resulting 12< 
mixture filtered to give l-(2,6-dichloro- 
pyrumdin - 4 - yl) - 2 - methyHhdol - 3- 
ylacetic acid, m.p. 205— 207°C 

The hydrazine derivative used as starting 
material was prepared as follows : — 12: 

A mixture of 2,4,6-tricMoropyriimdnie 
(50ml.) and phenylhydrazine (45ml.) was 
added to a solution of sodium acetate tri- 
hydrate (lOOg.) in water (270ml.) and ethanol 
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(720ml.). The resulting mixture was kept at 
room temperature for 3 days. The resulting 
crystalline precipitate was collected by filtra- 
tion, washed with ethanol (100ml.) and dried 
5 at 60°C. to give A^-phenyl^-(2,6-dichloro- 
pyrinndm-4-yl)hydrazine, m.p. 114 — 116°C. 

Example 3. 
A mixture of 2-methyl-l-quinol-4-ylindol- 

3- ylacetonitrile and 2-methyl-l-quinol-4-yl- 
10 indol-3-ylacetamide (obtained as described 

below) was dissolved in ethanol (50ml.). 10% 
w/v Aqueous potassium hydroxide (50ml.) 
was added, and the mixture was heated under 
reflux for 15 hours. The solvents were then 

15 evaporated in vacuo, and the residue was 
diluted with water (100ml.). The aqueous 
solution was washed with chloroform 
(3 X 50ml.) and then carefully acidified with 
2N-hydrochloric acid to pH 5. The resulting 

20 mixture was filtered and the solid residue was 
washed with water and then dried at 60°C. 
There was thus obtained 2-methyl- 1-qumol- 

4- yIindol-3-ylacetic acid, m.p. 235— 240°C. 
The mixture of nitrile and amide used as 

25 starting material was obtained as follows: — 
A solution of 2-methylindoline (3.96g.) and 
4,7-dicWoroqumoline (5.91g.) in ethanol 
(100ml.) containing one drop of concentrated 
hydrochloric acid was heated under reflux for 

30 4 hours. The solution was cooled, and to it 
was added a saturated solution of sodium 
acetate in ethanol (lOQml.), followed by water 
(200ml.). The mixture was extracted with 
chloroform (2 X 50ml.), and the combined 

35 extracts were dried (MgS0 4 ) and evaporated 
to ^ give 7-chloro-4-(2-methylindoHn-l-yl)- 
quinoline as a yellow oil [the corresponding 
hydrochloride was obtained in conventional 
manner and had m.p. 248 — 250°C. 

40 (decomposition)] . 

A solution of 7<chloro-4-(2-methylindolin- 
l-yl>quinoline (17g.) in diphenyl ether 
(50ml.) containing 10% w/w palladium on 
charcoal catalyst (6.5g.) was heated under 

45 reflux for 3 hours. The mixture was cooled 
and filtered, and the solid residue was 
extracted with hot chloroform (3x50mL; ca 
60°C). The chloroform was evaporated in 
vacuo from the extract. The residue was 

50 chromatographed on a column of chromato- 
graphic silica gel (column dimensions: 
20X 3.5cm.) using a 1:3 v/v mixture of 
diethyl ether and petroleum ether (b.p. 
40 — 60°C.) as eluant. The solvents were 

55 evaporated in vacuo from the eluate to give 
4 - (2 - methylindol - 1 - yl)quinoline, m.p. 
78— 80°C. 

A solution of 4-(2-methylindol-l-yl)- 
quinoline (6g.) in dioxan (50ml.) was added 
60 to 2N-acetic add (50mL) containing 37% 
w/v formalin solution (1.6g.) and 30% w/v 
aqueous dimemylamine solution (3.2g.). The 



mixture was heated at 80°C. for 4 hours. A 
further quantity of 37%, w/v formalin solution 
(1.6g.) and 30% w/v aqueous dimethylamine 65 
solution (3.2g.) were then added, and hearing 
was maintained at 80°C. for a further 16 
hours. The mixture was then evaporated in 
vacuo to dryness. 2N-Aqueous potassium 
hydroxide solution (50ml.) was added to the 70 
residue, and the mixture was extracted with 
chloroform (3 X 50ml.). The combined chloro- 
form extracts were extracted with 4N-hydro- 
chioric acid (3 X 50ml.). The combined acidic 
extracts were basified with 40% w/v aqueous 75 
potassium hydroxide solution, and then 
extracted with chloroform (3 X 50ml.). The 
combined chloroform extracts were dried 
(MgS0 4 ) and evaporated to yield an oil 
(6.8g.). To a solution of the oil in drv ethanol 80 
(50ml.) was added methyl iodide (3mL), and 
the solution was stirred at room temperature 
for 20 hours. The precipitate which formed 
was filtered off and dried at 60°C. to give 
N - (1 quinol - 4 - yl - 2 - methylindol - 3- 85 
ylmemyl)iriniethylammonium iodide, m.p. 
213— 215°C. (decomposition). 

A mixture of 2V-(l-quinol-4-yl-2-methyl- 
indol -r 3 - ylmethyI)trimethylammonium 
iodide (6.5g.), potassium cyanide (10g.), 2- 90 
methoxyethanol (50ml.) and water (50ml.) 
was heated under reflux for 20 hours. The 
mixture was then cooled and diluted with 
water (150mL), and the resulting mixture 
extracted with ethyl acetate (3 x50ml.). The 95 
combined extracts were dried (MgSO*) and 
evaporated in vacuo to give a mixture of 2- 
methyl - 1 - quinol - 4 - ylindol - 3 - yl- 
acetonitrile and 2-methyl-l-quinol-4-ylindol- 
3-ylacetamide. 106 
Example 4. 
A mixture of ethyl l-qmnazolin-4-ylindolin- 
3-ylacetate (2.6g.) and 10% w/w palladium 
on charcoal catalyst (1.3g.) in diphenyl ether 
(20ml.) was heated under reflux for 30 105 
minutes. The mixture was cooled to room 
temperature, mixed with diethyl ether (50ml.) 
and filtered through diatomaceous earth. The 
solid residue was washed with diethyl ether 
(50ml.). The combined diethyl ether solution 110 
was evaporated in vacuo, and the residue was 
chromatographedl on silica gel (ca 150g.) using, 
as eluant, petroleum ether (b.p. 40 — 60°C.) 
containing an increasing proportion of diethyl 
ether. Diphenyl ether was recovered from the 115 
first fractions (rich in petroleum ether). 
Evaporation in vacuo of later fractions gave 
a syrup which crystallised from a mixture of 
diethyl ether and petroleum ether (b.p. 
40 — 60°C.) to give ethyl l-quinazolin-4- 120 
ylindol-3-ylacetate, m.p. 65 — 67°C. 

In a similar manner, starting with the 
appropriate indolrne derivative, there were 
obtained the following compounds: — 
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K (jtvin) 



R 1 


Characteristic 
Properties 


quinazolin-4-yl 


m.p. 121— 123 °C. 


benzthiazol-2-yl 


m.p. 158— 160°C. 


4-metliyl-2-phenylpyrimidin-6-yI 


m.p. 160— 162°C. 


quinol-4-yl 

(It should be noted that this 
product was obtained from the 
corresponding 7-chloroquinol-4-yl 
derivative described below; 
i.e. the 7-chlorine substituent was 
removed during the reaction). 


NMR: — OCHs, t6.15 

Shown to be pure on thin layer 
chromatography (TLC) on silica 
gel; elution with 1:1 v/v 
ether petroleum ether, 
b.p. 40— 60°C* 


quinol-2-yl 


NMR: — OCH3, t6.12 
Shown to be pure on TLC 
(system as above) 



* hereinafter referred to as system A. 



The ethyl l-qumazolm-4-ylindolin-4-yl- 
acetate used as starting material in this 
Example was obtained as follows: — 

5 A mixture of 4-chloroquinazoline (2.3g.) 
and ethyl indolin-3-ylacetate (2.6g.) on 1,2- 
dimethoxyethane (30ml.) was heated under 
reflux for 15 minutes. The mixture was cooled 
and filtered, and the solid residue was dis- 

10 solved in ice-water (40ml.). To the solution 
was added saturated sodium acetate solution 
(10mL), and the mixture was extarcted with 
ethyl acetate (X5GmL). The combined extracts 
were dried (Na 2 S0 4 ), and the solvent eva- 

15 porated m vacuo to give ethyl 1-quinazolin- 
4-ylindolin-3 -ylacemte as a syrup which was 
proved to be pure by TLC (system A). 

The ethyl 5-methoxy-2-methyl-l- 
quinazolin - 4 - ylindolin - 3 - ylacetate (m.p. 

20 126 — 128°C.) used as starting material was 
prepared in analogous fashion from ethyl 5- 
memoxy-2-methyUndoHn-'3-ylacetate. 

The ethyl 5-methoxy-2-methyl-l-(4- 
methyl - 2 - phenylpyrimidin - 6 - yl)indo!in- 

25 3 -ylacetate used as starting material in this 



Example was obtained as follows: — 

A mixture of ethyl 5-methoxy-2-methyl- 
indolin-3-ylacetate (2.0g.), 6-chloro-4-methyl- 
2-phenylpyrimidine (1.76g.) and concentrated 
hydrochloric acid (0.5ml.) in ethanol (50mL) 30 
was heated under reflux for 5 hours. The 
solution was cooled, saturated sodium acetate 
solution (3ml.) was added, and the mixture 
was concentrated in vacua. The residue was 
diluted with water (30mL) and extracted with 35 
ethyl acetate (3 x30ml.). The combined 
e x tracts were washed with water and then 
dried (NaoSO*), and the solvent was eva- 
porated in vacuo at ca 50°C to give ethyl 
5 - methoxy - 2 - methyl - 1 - (4 - methyl- 40 
2 - phenylpyrimidin - 6 - yl)indolin - 3- 
ylacetate as a syrup. This was shown to be 
pure by TLC (System A) and by NMR 
spectroscopy (OCH 3 at 6.23r). : 
In a similar manner, starting with the 45 
appropriate chloroheterocych'c compound, the 
following indoline starting materials were 
obtained: — 
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ay 



R 1 


Characteristic 
Properties 


quinol-2-yl 

7-chloroquinol-4~yl 

benzthiazol-2-yl ! 


NMR: — OCHg, t6.20 
Shown to be pure 
on TLC (System A) 

NMR: — OCH3, t6.18 
Shown to be pure 
on TLC (System A) 

m.p. 91— 93°C. 



Example 5. 
A mixture of ethyl l-(7-cMoroquinol-4-yl> 
5 - methoxy - 2 - methylindolin ~ 3 - yl- 

5 acetate (7.0g.) and 2,3,5,6^tetrachloro-l,4- 
benzoquinone (5.6g.) in dry xylene (50mL) was 
heated under reflux for 1.5 hours. The mixture 
was then cooled and filtered. The filtrate was 
washed successively with cold 2N-sodium 

10 hydroxide solution (2 X 30ml.) and water 
(2 X 50ml.). The organic layer was dried 
(MgSO*) and evaporated in vacuo to dryness, 
and the residue (dissolved in the minimum 
volume of diethyl ether) was adsorbed on a 

15 column of chromatographic silica gel (column 
dimensions: 15 X 3.5cm.). The column was 
eluted with a 1 : 3 v/v mixture of diethyl ether 
and petroleum ether (b.p. 40 — 60°C), and 
the eluate was evaporated in vacuo to give 

20 ethyl 1 - (7 - chloroqudnol - 4 - yl) - 5- 
methoxy - 2 - methylindol - 3 - ylacetate as 
a yellow oil, NMR: — OCH 3 , r6.12. 

The preparation of the indoline derivative 
used as starting material is described in 

25 Example 4. 

Example 6. 
2N-S odium hydroxide (50ml.) was added 
to a solution of ethyl l-(7-cMoroquinol-4-yl)- 
5 - methoxy - 2 - methylindol - 3 - ylacetate 

30 (2g.) in ethanol (50ml.), and the mixture was 
heated at 80°C. for 15 minutes. The ethanol 
was evaporated in vacuo, and the residue was 
diluted with water (50ml.). The (resulting 
mixture was filtered, and the solid residue was 

35 dissolved in water (30ml.). The solution was 
adjusted to pH 5 with concentrated hydro- 
chloric acid 1 , land the resulting precipitate was 
filtered off and dried at 60°C. There was 
thus obtained l-(7-chloroquinol-4-yl)-5- 

40 methoxy-2-methyhndol-3 -ylacetic acid, m.p. 
248— 250°C. 



Example 7. 
A mixture of ethyl 5-methoxy-2-methyl- 

1 - quinol - 4 - ylindol - 3 - ylacetate (1.8g.), 
ethanol (25ml.) and 2N-potassium hydroxide 45 
(25ml.} was heated under reflux for 15 
minutes. Most of the ethanol was then eva- 
porated in vacuo, and the residue was diluted 
with water (100ml.). The resulting mixture 
was filtered and the filtrate acidified to pH 50 
5 with 2N-hydrochloric acid. The resulting 
mixture was filtered, and the solid residue 
was washed with water (2 X 20ml.) and dried 

at 60°C. There was thus obtained 5 -methoxy- 

2 - methyl - 1 - quinol - 4 - ylindol - 3- 55 
ylacetic acid, m.p. 262 — 265°C. 

Similarly, from ethyl 5 -methoxy-2-methyl- 
l-quinol-2-ylindol~3 -ylacetate there was 
obtained 5 - methoxy - 2 - methyl - 1- 
quinol - 2 - ylindol - 3 - ylacetic acid, m.p. 60 
173 — 175 °C, and from ethyl 5-methoxy-2- 
methyl - 1 - quinazolin - 4 - ylindol - 3- 
ylacetate there was obtained 5-methoxy-2- 
methyl - 1 - quinazolin - 4 - ylindol - 3- 
ylacetic acid monohydrate, m.p. 101 — 103°C. 65 

Example 8. 

The method described in Example 4 was 
carried out using ethyl 5-methoxy-2-methyl- 
1 - (2 - phenylquinol - 4 - yl)indolin - 3- 70 
ylacetate as starting material. There was thus 
obtained ethyl 5 - methoxy - 2 - methyl - 1- 
(2 - phenylquinol - 4 - yl)indol - 3 - ylacetate, 
NMR: — OCH3 t6. 12. The product was 
shown to be pure by TLC on silica gel; 75 
elution with 5 : 1 ether: petroleum ether (b.p. 
40l— 60°C). 

The indoline derivative used as starting 
material was obtained by the method described 
above in respect of compounds of the formula 80 
XII, and it had NMR: — OCH 3 r6.15. It 
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10 



15 



was shown to be pure by TLC on silica gel; 
elution with 1 : 1 ether: petroleum ether (b.p. 
40— 60°C). 

Example 9. 

In a similar manner to that described in 
Example 5, starting with methyl l-{7-chloro- 
quinol - 4 - yl) - 2 - methylindolin - 3- 
ylacetate, there was obtained methyl l-(7- 
chloroquinol - 4 - yl) - 2 - methylandol - 3- 
ylacetate as <an oil, NMR: — OCH 3 r6.21. 

In a similar manner, using 2,3-dichloro- 
5 5 6-dicyano-l,4-benzoquinone instead of 
2,3,5,6 - tetrachloro - 1,4 - benzoquinone, 
from ethyl 1 -(6-chloro-4-metliylquinol-2-yl)- 
5 - methoxy - 2 - methylindolin - 3 - yl- 



acetate, mere was obtained ethyl l-(6-chloro~ 
4 - methylquinol - 2 - yl) - 5 - methoxy - 2- 
methylindol-3 -ylacetate, m.p. 137 — 138°C, 
and from ethyl 1^7-chloro--2-methylquinol-4- 
yl) - 5 - methoxy - 2 memylincfolin - 3- 20 
ylacetate there was obtained ethyl l-(7- 
chloro - 2 - methylquinol - 4 - yl) - 5- 
methoxy - 2 - methyfindol - 3 - ylacetate as 
an oil, NMR: — OCH ? r6.17. 

The foHowing indoline derivatives used as 25 
starting materials were prepared in a similar 
m anner to that described in Example 4 for 
the preparation of ethyl 5-methoxy-2-methyl- 
1 - (4 - methyl - 2 - phenylpyrimidin - 6- 
yl)indolin-3-ylacetate : — 30 



' , * («) 



R 1 


R 7 


Re 


Characteristic 
properties " 


7-chloroquinol-4-yl 


— OCH 3 


H 


NMR — OCH 3 t 6.22 
Shown to be pure by 
TLC* 


6-chloro-4-methyl- 
quinol-2-yl 


— OCH 2 CH 3 


OCH3 


NMR — OCH3 t 6.15 ' 
Shown to be pure by 
TLC* 


7-chloro-2-methyl- 
quinol-4-yl 


— OCH 2 CH 3 


OCH3 


NMR — OCH3 t6.18 
Shown to be pure by 
TLC* 



*System A. 



Example 10. prepared from the appropriate methyl or ethyl 35 

In analogous manner to that described in ester: — 
Example 7, the following compounds were 
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R 1 


R 6 


Characteristic properties 


7-chloroquinazolin-4-yl 


methoxy 


m.p. 94— 95 °C. (hemihydrate) 


6-chloro-4-methyl-quinol- 
2-yl 


methoxy 


m.p. 226— 227 °C. (monohydrate) 


7-chloro-2-methyl- 
quinol-4-yl 


methoxy 


m.p. 258— 259 °C. 


7-cMoroquinol-4-yI 


H 


m.p. 113 — 115 °C. (hemihydrate) 


7-chloro cinnolin-4-yl 


methoxy 


m.p. 190— 193°C (dec.) 


quinazolin-4-yl 


H 


m.p. 240— 241 °C. (dec.) 



10 



15 



20 



Example 11. 
A solution of methyl l-(7-chlorocinnolin-4- 
yl) - 5 - methoxy - 2 - methylindolin - 3- 
ylacetate (7.9g.) in dry 1,2-dimethoxyethane 
[ 8Qml. ; dried over sodium aluinino-silicate 
(molecular sieve type 4A; obtainable from 
BDH Chemicals Ltd., Poole, England)] was 
mixed with a solution of 2,3-dichloro~5,6- 
dicyano-l,4-benzoquinone (4.5g.) in dry 1 3 2- 
dimethoxyethane (30ml.). The solution was 
heated under reflux for 20 minutes and then 
evaporated in vacua. The residue was 
extracted with chloroform (5 x 50ml.). Evap- 
oration of the extracts gave an oil, which 
was purified by chromatography on silica gel 
(350g.), using ether as eluant, to give methyl 
1 - (7 - cMorodinnolin - 4 - yl) - 5 methoxy- 
2-methylindol- 3 -ylacetate as a red syrup, 
homogeneous by thin layer chromatography 



(ether: silica gel) [hereinafter referred to as 
system C], and having a satisfactory NMR 
spectrum (5 — OCH 3 , t6.13). 

In a similar manner there were obtained 
from the appropriate indoline derivatives: 25 
methyl 1 (7 - chloroquinazolin - 4 - yl)- 
5 - methoxy - 2 - methylindol - 3 - ylacetate 
(m.p. 112— 114°C), methyl l-(6,8-dichloro- 
qnuiazodin - 4 - yl) - 5 - methoxy - 2 - methyl- 
indol-3-ylacecate (m.p. 135 — 137°C), and 
methyl 2 - methyl - 1 - quinazolin - 4- 30 
yhndol-3-ylacetate [syrup, pure by TLC 
(systems A and C) and NMR spectroscopy 
(— OCH a ,r6.1)]. 

The indoline derivatives used as starting 
materials were prepared in a similar manner 35 
to ethyl l^uiriazolm-4-yundolin-3-ylacetate, 
as described in Example 4 : 
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R 6 


R l 


Characteristic properties 


CH 3 0 


7-chlorocinnolin-4-yl 


orange syrup; NMR: — OCH s 
at 6 . 15t; shown to be 
pure by TLC (System C) 


CH3O 


7-chloroquinazolin-4-yl 


yellows yrup; NMR: — OCH 3 ; 
at 6 . 13t; shown to be 
pure by TLC (System A) 


H 


quinazolin-4-yl 


yellow solid; m.p. 109 — 
110°C; pure by TLC 
(Systems A and C) 


CH3O 


6,8-dichloroquinazolin-4-yl 


yellow syrup; pure by TLC 
(Systems A and C) 



Example 12. 
5 - Methoxy - 2 - methyl - 1 - quinol - 4- 
ylindol-3-ylacetic acid (2g.) in methanol 

5 (30ml.) containing concentrated sulphuric acid 
(1 ml.) was refluxed for 2 hours. The resulting 
red solution was treated with saturated 
methanolic sodium acetate solution (30ml.) 
and the methanol then evaporated in vacuo. 

10 The residue was diluted with water (50ml.) 
and extracted with dSethyl ether (2 X 30ml.). 
The ether extracts were dried (MgSO.,) and 
evaporated, to yield methyl 5-msthoxy-2- 
methyl - 1 - quinol - 4 - ylindol - 3 - ykcetate, 

15 m.p. 103— 105°C. 

Example 13. 
Ethyl 5 - methoxy - 2 - methyl - 1 - (2- 
phenylquinol - 4 - yl)ind!ol - 3 - ylacetate 
(2.1g.) in ethanol (20ml.) and 2N-sodium 

20 hydroxide solution (20ml.) was refluxed for 
0.25 hour. Most of the ethanol was removed 
in vacuo and the residue was diluted with 
water (50ml.). The resulting mixture was 
filtered, and the residue was washed with 

25 water and dried at 60° C. to give 5-methoxy- 
2 - methyl- 1 - (2 - phenylquinol - 4 - yl>- 
indol-3-ylacetic acid sodium salt monohydrate, 
m.p. 179— 180°C. 

Example 14. 
30 A mixture of l-(7-cMoroquinol-4-yl)-5- 
methoxy - 2 - methylindolin - 3 - ylacetic 
acid (lg.) and 2 3 3,5 3 6-tetrachloro-l,4-Jben20- 
quinone (lg.) in dry xylene (50ml.) was 
refluxed for 2 hours. The solvent was removed 



in vacuo and the residue adsorbed on a 
column df chromatographic silica gel (50g.). 
The column was eluted with chloroform con- 
taining increasing amounts of methanol (start- 
ing with pure chloroform, and then using 
increments of 1% v/v of methanol in chloro- 
form; product mainly eluted with 5% 
methanol in chloroform) to give l-(7-chloro- 
quinol - 4 - yl) - 5 - methoxy ,2 - methyl- 
indol-3-ylacetic acid, m.p. 248— 250°C 

The indoline derivative used as starting 
material was prepared from ethyl l-(7-chloro- 
qirinol - 4 - yl) - 5 - methoxy - 2 - methyl- 
indolin-3-ylacetate in a similar manner to mat 
described in Example 7; it had m.p. 
248— 250°C 

Example 15. 
A solution of methyl l-(7-cMoroquinazolin- 
4 - yl) - 5 - methoxy - 2 - methylindolin - 3- 
ylacetate hydrochloride (2.15g.) in dry 
dimethylformamide (50ml.; dried with 
calcium hydride) was treated with 2,3- 
dichloro - 5,6 - dicyano - 1,4 - benzoquinone 
(1.2g.). The mixture was heated on a steam 
bath for 2 hours and then an additional por- 
tion of the benzoquinone derivative (0.6g.) 
was added After further heating for 1 hour, 
the solution was poured into water (500ml.) 
containing anhydrous sodium acetate (10g.). 
The mixture was extracted with chloroform 
(3XlC0ml.) and the solid residue, at the 
solvent interface, discarded. The chloroform 
extracts were washed successively with water, 
saturated sodium bicarbonate; solution, water 



35 



40 



45 



50 



55 



60 



65 
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and brine, and then dried (MgS0 4 ). Evapora- 
tion of the solution gave an oil, which was 
purified by chromatography on silica gel 
(100g.) in an increasing gradient of ether in 

5 petroleum ether (b.p. 40— 6D°C.) (polarity 
increased by incremental addition of 10% v/v 
ether) to give methyl l-(7H±lorcquinazolm- 
4 - yl) - 5 - methoxy - 2 * methylindol - 3- 
ylacetate as a yellow solid, m.p. 112 — 114°C. 

10 The starting material was prepared as 
follows: — 

A mixture of methyl 5-methoxy-2-methyl- 
indolin-3-ylacetate (9.5g.) and 4,7-<dichloro- 
quinazoline (8.0g.) in dry 1,2-cumethoxyethane 

15 (lOOml; dried over sodium alummo-silieate, 
see Example 11) was heated under reflux for 
1 hour. The mixture was cooled to 20 — 25 °C. 
and the resulting mixture filtered to give 
methyl 1 - (7 - chloroquinazolin - 4 - yl)- 

20 5 - methoxy - 2 - methylindoHn - 3 - yl)- 
acetate hydrochloride, m.p. 188 — 190°C. 
(decomposition). 

Example 16. 
A stirred suspension of sodium hydride 

25 (0.24g.) in dry dimethylformamide (20mL; 
dried with calcium hydride) was treated at 
5 — 10°C. with a solution of ethyl 2-methyl- 
5-methoxyindol-3 -ylacetate (2.3 g.) in dry 
dimethylformamide (10ml.). The mixture was 

30 stirred at 25 — 30°C, for 15 minutes, and the 
solution obtained was treated with a freshly 
prepared solution of 4-chIoroquinazoline 
(1.65g.) in diry dimethylformamide (10ml.). 
The mixture was stirred at 30 — 40° C. for 

35 4 hours, and then poured into water (500ml.). 
The mixture was extracted with ethyl [acetate 
(4 X 100ml) and the extracts washed' succes- 
sively with water (2 X 100ml.) and brine 
(lOOml.), and then dried (sodium sulphate). 

40 Evaporation of solvent gave an oil which was 
purified by chromatography on silica gel 
(250g.) using an increasing gradient of ether 
in petroleum ether (b.p. 40 — 60°C) (the 
polarity increased by incremental addition of 

45 10% v/v ether) to give ethyl 5-methoxy-2- 
methyl - 1 - (quinazolin - 4 - yl)indol - 3- 
ylacetate, m.p. 121 — 123°C. 

In a similar manner there was obtained 
methyl 1 - (7 - chloroquinazolin - 4 - yl>- 

50 5 - methoxy - 2 - memylindol - 3 - ylacetate, 
m.p. 112 — 114°C, from the appropriate 
starting materials. 

Example 17. 
A solution of ethyl laevulinate />-methoxy- 
55 phenyl-hydrazone (2.64g.) in dry 1,2- 
dimethoxyethane (30ml.; dried over sodium 
alumino-silicate, see Example 11) was treated 
with a solution of 4-cluoroquinazoline (1.7g.) 
in dry 1,2-dimethoxyethane (20ml.). The 
60 resulting solution was heated under reflux 
for 4 hours and then concentrated in vacua. 



To the residue was added a saturated solution 
of sodium acetate (30ml.), and the mixture 
was extracted with ethyl acetate (50mL). The 
aqueous phase was separated and further 65 
extracted with ethyl acetate (3 X 50ml.). The 
combined ethyl acetate extracts were washed 
successively with water (50ml.), saturated 
sodium bicarbonate solution (50ml.), water 
(50ml.) and brine (50ml.), and then dried 70 
(magnesium sulphate) and evaporated in vacuo. 
The residual syrup was chromatographed on 
silica (300g.) using an increasing gradient of 
ether petroleum ether (b.p. 40 — 60°C.) 
(polarity increased by incremental addition of 75 
10% v/v ether) to give ethyl 5-methoxy-2- 
methyl - 1 - (quinazolin - 4 - yl)indol - 3- 
ylacetate, m.p. 121— 123°C. 

In a similar manner there was obtained 
methyl 2 - methyl - 5 - methoxy - 1 - (7- 80 
chloroquinazolin - 4 - yl)indol - 3 - ylacetate, 
m.p. 112 — 114°C, from the appropriate 
starting materials. 

Example 18. 
A mixture of laevulinic acid (15g.) and 85 
acetaldehyde N l - (7 - chloroqumazoln - 4- 
yl) - p - methoxyphenylhydrazbne hydro- 
chloride (3.3g.) was heated at 95 — 100°C. for 
18 hours. The mixture was poured into water 
(ca 300ml.), and the precipitated pale yellow 90 
solid was collected by filtration and dissolved 
in a mixture of water (80ml.) and ammonia 
solution (specific gravity 0.88, ca 5ml.). The 
solution was washed with ethyl acetate 
(2x25mL). Addition of sodium chloride (ca 95 
lOg.) to the aqueous phase caused a yellow 
solid to precipitate. This was collected by 
filtration, and then dissolved in water. The 
solution was acidified with glacial acetic acid 
until precipitation was complete. The mixture 100 
was filtered to give, as solid residue, 2-methyl- 
5 - methoxv - 1 - (7 - chloroquinazolin - 4- 
yl)indol-3-vlacetic acid monohydrate, m.o. 
98— 100°C. 

The starting material was obtained as 105 
follows: — i 

To a solution of 4,7-dichloroquinazoline 
(2.0g.) in dry 1,2-diimethoxyethane (50m!.; 
dried over sodium alumino-silicate, see 
Example 11) was added acetaldehyde p- 110 
methoxyphenylhydiazone (1.6g.), and the 
mixture was heated under reflux for 30 
minutes. The mixture was cooled to ca 25 °C 
and the precipitate of acetaldehyde N l -(7- 
chloroquinazolin - 4 - yl) - p - methoxy- 115 
phenylhydrazone hydrochloride, m.p. 
193 — 195°C. (decomposition), was collected 
by filtration. 

Example 19. 
In an analogous manner to that described J 20 
in Example 4, the followiing compounds were 
prepared : — 
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Compound 

number 
(see below) 


R 1 


R 8 


R 6 


Characteristic 
Properties 


(1) 


quin azolin-4-yl 


methoxy 


dimethyl- 
amino 


m.p. 142— 145 °C. 


(2) 


6-methoxy-4-methyl- 
quinol-2-yl 


ethoxy 


methoxy 


NMR: — OCH 3 at6.lT; 
pure by TLC 
(on silica gel: 
elution with ether; 
petroleum ether 
petroleum ether 
(b.p. 40— 60°C.) 
1:3)°* 


(3) 


7-methylquinol-4-yl 


methoxy 


methoxy 


NMR: 5— OCH 3 air 
6. It; pure by TLC 
(System C) 


(4) 


quinoxalin-2-yl 


methoxy 


methoxy 


m.p. 110— 112°C. 



*TLC system hereinafter referred to as system D. 



The indoline derivative used as starting 
material in the preparation of compound (1) 
above, i.e. methyl 5-dimethylamino-2-methyl- 

5 1 - quinazolin - 4 - yh'ndolin - 3 - ylacetate, 
was prepared as follows : — 

A solution of methyl l-acetyl-2-methyl- 
indolin-3-ylacetate (6.83 g.) in concentrated 
sulphuric acid (45 ml.) was cooled to 0°Q 

10 and a solution of sodium nitrate (2.67 g.) in 
concentrated sulphuric acid (20 mL) was 
added dropwise during 0.5 nr. The mixture 
was stirred at 0°C. for a further 0.5 hr and 
then poured onto ice (300 ml.). The resulting 

15 precipitate was filtered and washed well with 
water. Crystallisation from methanol gave 
methyl 1 - acetyl - 2 - methyl - 5 - nitro- 
indolin - 3 - ylacetate, ap. 106°C 

A solution of this nitro derivative (12.3 g.) 

20 in methanol (400 ml.) containing 37% w/v 
formalin solution (7 ml.) was shaken with 
10% w/w palladium on charcoal (10.5 g) 
in an atmosphere of hydrogen at room tem- 
perature and atmospheric pressure. The 

25 hydrogen uptake was 5150 mL After hydro- 
genation, the catalyst was filtered off and the 
nitrate evaporated in vacua. The residue was 
crystallised from benzene to give methyl 1- 
acetyl - 5 - dimethylamino - 2 - methyl- 

30 mdolin-3-ylacetate, m.p. 122°C. 



A solution of this dimethylamino derivative 
(8 g.) in methanol (125 mL) was refluxed for 
1 hour whilst a stream of hydrogen chloride 
gas was passed through it. Anhydrous sodium 
acetate (5 g.) was added to the reaction mix- 35 
ture, and the bulk of the methanol removed 
in vacuo at 40°C. 

The residue was dissolved in ether (50 ml.), 
and the solution was washed successively with 
saturated! aqueous sodium acetate solution 40 
(20 ml.) and water (20 ml.). The ethereal 
solution was dried (MgS0 4 ) and evaporated 
to yield methyl 5 - dimethylamino«2~methyl- 
indolin-3 -ylacetate as an oil, shown to be pure 
by TLC (System Q. 45 

This indoline derivative was then reacted 
with 4-chloroqumazoline in a similar manner 
to that described in Example 4 for the pre- 
paration of ethyl l-quinazolm-4-ylindolin-3 - 
ylacetate, and there was obtained methyl 5- 50 
dimethylamino - 2 - methyl - 1 - quinazolin- 
4-yltindolin-3 -ylacetate, as a syrup which was 
shown to be pure by TLC (systems A and 
B). 

The indoline derivatives used as starting 55 
materials in the preparation of compounds (2) 
and (3) in the above table were prepared in 
a similar manner to that described in Example 
4 for ethyl 5 -methoxy-2-methyl-l-(4-methyl- 



17 



1,356,834 



17 



10 



15 



2 - phenylpyrimidin - 6 - yl)indolin - 3- 
ylacetate. Both compounds had NMR : 
— OCH 3 at 6.2r, and bath were shown to be 
pure by TLC (systems A, C and D). 

The dndoline derivative used as staiting 
material in the preparation of compound (4) 
in the above table was prepared as follows : — 

Anhydrous sodium acetate (3.6 g.) was 
added to a mixture of methyl 5-methoxy~2- 
memylindalhx-3-ylacetate (8.0 g.) and 2,3- 
dichloroquinoxaline (6.8 g.) in diethylene- 
gjycol dimethyl ether (150 ml.), and the mix- 
ture was heated under reflux for 12 hrs. The 
mixture was then cooled and poured into 
water (800 ml.), and the aqueous suspension 
was extracted with ethyl acetate (3 X 50 ml.). 
The combined extracts were 



sively with water (4X30 ml.) and a saturated 
aqueous solution of sodium chloride (50 ml.), 
and then dried (MgSO d ) and evaporated. The 20 
resultant syrup was chromatographed on 
chromatographic silica gel (M.F.C., 300 g.) 
using an increasing gradient of diethyl ether 
in petroleum ether (b.p. 40 — 60°C) (polarity 
increased by incremental addition of 10% 25 
v/v ether.) The combined eluate was eva- 
porated to give methyl l-(3-chloroquinoxalin- 
2 - yl) - 5 - methoxy - 2 - methylindolin - 3- 
ylacetate, m.p. 155— 157°C. 

Example 20. 30 
In analogous manner to that described in 
Example 7, the foUowing compounds were 
prepared from the appropriate methyl or ethyl 
ester: — 



R 1 


R« 


Characteristic properties 


6-chloroquinol-2-yl 


methoxy 


m.p. 


193— 195 °C 


8-chIoroquinol-4-yl 


methoxy 


m.p. 


272— 273 °C (hemihydrate) 


7-bromoquinol-4-yl 


methoxy 


m.p. 


251— 253 °C (hemihydrate) 


7-methoxyquinol-4-yl 


methoxy 


m.p. 


123— 125°C (hemihydrate) 


7-methylquinol-4-yl 


methoxy 


m.p. 


268— 2769 °C 


6-methoxy-4-methylquinol-2-yl 


methoxy 


m.p. 


108— 110 °C. (hemihydrate) 


isoquinol-l-yl 


methoxy 


m.p. 


195°C. (hemihydrate) 


7-cMoroquinazolin-4-yl 


methyl 


m.p. 


115— 118°C. 


7-trifluoromethylquinol-4-yl 


methoxy 


m.p. 


180— 182 °C. 


6,7-dichloroquinol-4-yl 


methoxy 


m.p. 


258— 260°C. 


6K^oro-4-phenylq^iinazolin-2-yl 


methoxy 


m.p. 


98— 100 °C. (monohydrate) 



Example 21. 
In an analogous manner to that described 
in Example 11 the following compounds were 
prepared from the appropriate starting 



materials using either 2,3-dichlorr>-5,6- 40 
dicyano-l,4-benzoquinone (DDQ) or 2,3,5,6- 
tetrachloro-l,4-benzoquinone(CA): — 
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CH 3 



R 1 


R 7 


R fl 


Characteristic 
properties 


Quinone 
used 


7-chloroquinazolin-4-yl 


methoxy 


methyl 


NMR: — CH 8 at7.frr; 
pure by TLC 
(System A). 


DDQ 


6-chloroquinol-2-yl 


methoxy 


methoxy 


m.p. 104— 105 °C. 


DDQ 


8-chloroquinol-4-yl 


methoxy 


methoxy 


NMR: 5— OCH 3 at 
6.18t; pure by TLC 
(System C) 


DDQ 


7-bromoquinol-4-yl 


. methoxy 


methoxy 


NMR: 5— OCH3 at 
6.20t; pure by TLC 
(System C) 


DDQ 


6-chloro-4-phenyl- 
quinazolin-2-yl 


ethoxy 


methoxy 


m.p. 143— 144°C 


DDQ 


6,7-dichloroquinol-4-yl 


methoxy 


methoxy 


NMR: 5— OCH 3 at 
6.15ts pure by TLC 
(Systems A and C) 


DDQ 


7-txifluoromethyl- 
quinol-4-yl 


methoxy 


methoxy 


NMR: 5— OCH 3 at 
6.20t; pure by TLC 
(Systems A and Q 


DDQ 


7-methoxyquinol-4-yl 


methoxy 


methoxy 


NMR: S-OCHg at 
6.18t; pure by TLC 
(System Q 


CA 


isoquinol-l-yl 


methoxy 


methoxy 


NMR: 5— OCH3 at 
6.22t; pure by TLC 
(Systems A and C) 


CA 



10 



The starting material used in the prepara- 
tion of the first compound in the above table, 
i.e. methyl 1^7-chloroqurnazolm-4-yl)-2,5- 
dimethylindolin-3 -ylacetate, was obtained in 
an analogous manner to that described in 
Example 4 for the preparation of erl^l 1- 
quinazolin - 4 - ylindolin - 3 - ylacetate. The 
compound had NMR: — CH 3 at 7.6r and 
was shown to be pure by TLC (Systems A 
and B). 



The indoline derivatives used as starting 
materials in the preparation of all of the other 
compounds in the above table were prepared 
an analogous manner to mat described in 15 
Example 4 for the preparation of ethyl 5- 
methoxy - 2 - methyl - 1 - (4 - methyl - 2- 
phenylpyrimidlin - 6 - yl)indolin - 3 - yl- 
acetate, and they have the following 
characteristic properties : — 20 



19 



1,356,834 



19 






R 7 


Characteristic nrooerties 


6-chloroquinol-2-yl 


methoxy 


m.p. 128— 130 °C. 


8-chloroquinol-4-yl 


mcthoxy 


NMR: 5— OCH 3 at 6.20r; 
pure by TLC (System C) 


7-bromoquinol-4-yl 


methoxy 


NMR: 5— OCH 3 at 6.18t; 
pure by TLC (System C) 


6-chloro-4-phenyl- quinazolin-2-yl 


ethoxy 


m.p. 174— 175°C 


6,7-dichloroqtrinol-4-yl 


methoxy 


NMR: 5— OCH3 at 6.15t; 
pure by TLC (Systems A and C) 


7-trifluoromethyl-quinol-4-yl 


methoxy 


NMR: 5— OCH 3 at 6.20t; 

pure by TLC (Systems A and C) 


7-mcthoxyquinol-4-yl 


methoxy 


NMR: 5— OCH3 at 6.17t; 
pure by TLC (System C) 


isoquinol-l-yl 


methoxy 


NMR: 5— OCH 3 at 6.20r; 
pure by TLC (System A and C) 



Example 22. Example 23. 
In a similar manner to that described in In a similar manner to that described in 
Example 17, but starting with ethyl <x- Example 18, (but the ammonium safc was 
5 methyllaevulinate p -methoxyphenylhydrazone 3 not isolated in every case) the following corn- 
there was obtained ethyl «-[l~(7-chloro- pounds were obtained from the appropriate 15 
quinazolin - 4 - yl) - 5 - methoxy - 2 - methyl- phenylhydrazone derivatives : — 
indol-3-yl] propionate as a viscous syrup 
which was pure by TLC (System C) and 
10 had NMR: — 0CH 3 at 6.20r. 




R 1 


R 6 


Characteristic properties 


7-fluoroquinazolin-4-yl 


methoxy 


m.p. 


90— 93 °C. (hemihydrate) 


7-bromoquinazolin-4-yl 


methoxy 


m.p. 


104— 106 °C. (hemihydrate) 


8-chloroquinazolin-4-yl 


methoxy 


m.p. 


102— 105 °C. (hemihydrate) 


7-methylqumazolin-4-yl 


methoxy 


m.p. 


95— 100°C. (monohydrate) 


7-chloroquinazolin-4-yl 


methyl 


m.p. 


115— 118°C. 


2-methylquinazolin-4-yl 


methoxy 


m.p. 


97— 99°C. (hemihydrate) 
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In a similar manner, using «-methyl- 
laevulmic accd and acetaldehyde 2V 1 -(7-chloro- 
quinazolin - 4 - yl) - p - methoxyphenyl- 
hydxazone hydrochloride as starting materials, 
5 there was obtained «h [ 1 -(7-chloroquinazolin- 
4 - yl) - 5 - methoxy - 2 - methylindol - 3- 
yl] propionic acid, m.p. 110 — 112°C. 



The following hydrazone derivatives, used 
as starting materials in preparing the indole 
derivatives described in this Example (except 
for the last, in respect of which see Example 
18), were prepared in a similar manner to that 
described in Example 18 : — 



"Or <% 



R1 


R 6 


Characteristic properties 


7-fluoroquinazolin-4-yl 


methoxy 


NMR: — OCH 3 at 6.13t; 

pure by TLC (Systems A andD) 


7-bromoquinazolin-4-yl 


methoxy 


m.p. 156— 158 °C 


8-chloroquinazolin-4-yl 


methoxy 


NMR: — OCH 3 at 6.20t; 

pure by TLC (Systems A and C) 


7-methoylquinazolin-4-yl 


methoxy 


m.p. 130— 132°C1 


7-chloroquinazolin-4-yl 


methyl 


m.p. 200— 205°C(decomposition) 
(hydrochloride) 


2-methylqumazolin-4-yl 


methoxy 


m.p. 190— 192°C (hydrochloride) 



15 Example 24. 

Methyl 1 (7 - chloroquinol - 4 - yl) - 5- 
methoxy - 2 - methylindol - 3 - ylacetate 
(1.7g.) in methanol (50ml.) containing 30% 
w/v methylamine solution (25ml.) was 

20 refiuxed for 10 hours. The solvents were eva- 
porated in vacuo sand the residue crystallised 
from a 1:1 v/v mixture of benzene and 
cyciohexane to give l-(7 -chloToquinol-4-yl)-5- 
methoxy - N,2 - dimethylindol - 3 - ylacet- 

25 amide, m.p. 168 — 169°Q 

In a similar manner, from methyl l-(7- 
chloroquinol - 4 - yl) - 5 - methoxy - 2- 
methylindol-3 -ylacetate and ammonium 
hydroxide solution (specific gravity 0.88) 

30 there was obtained l-(7-chloroquinol-4-yl)-5- 
methoxy - 2 - methylindol - 3 - ylacetamide, 
m.p. 147 — 148°Q, and from methyl l-(7- 
chloroquinol - 4 - yl) - 5 - methoxy - 2- 
methylindol-3 ^ylacetate and hydrazine hydrate 

35 solution there was obtained l-(7-chloroquinol- 
4 _ yl) - 5 - methoxy - 2 - methylindol - 3- 
ylacetohydrazide, m.p. 183— 184°C, and 
from methyl 1 -(7-cUoroquinazolin-4~yl)--5- 
methoxy - 2 - methylindol - 3 - ylacetate and 

40 hydrazine hydrate solution, there was obtained 
1 - (7 - chloroqumazolni - 4 - yl) - 5- 
methoxy - 2 - methylindol - 3 - 
hydrazide, mp. 164— 165°a 



Example 25. * 
A solution of anhydrous l-(7-chloro- 45 
quinazolin -1 4 - yl) - 5 - methoxy - 2 - methyl- 
mdol-3-ylacetic acid (1.9g.) in ethanol-free 
chloroform (30mL, dried with, calcium 
chloride) was treated with triemylamine 
(0.5mL; dried over potassium hydroxide 50 
pellets) at 0°C. A solution of ethyl chloro- 
formate (0.48ml.) in dry, ethanol-free, chloro- 
form (10ml.) was then added, and the mixture 
stirred at 0°C for 1£ hours. A solution of 
2-AT^-dimemylamino-ethanol (0.56mL) in 55 
chloroform (5ml.) was then added. The mix- 
ture was heated under reflux for 2 hours, 
and then added to water (lOOmL). The chloro- 
form layer was separated, washed with water, 
dried (MgSO*), and evaporated. The residual 60 
oil was purified by chromatography on silica 
gel (150g.) in a mixture of 5% v/v methanol 
and 95% v/v chloroform to give, after the 
elution of low polarity impurities, ft-^NjN- 
dimethyiamino)ethyl 1 - (7 - chloro- 65 
quinazolin - 4 - yl )- 5 - methoxy - 2 - methyl- 
indol-3 -ylacetate as a pale yellow oiil, NMR: 
OCH, at 6.23r. 

In a similar manner, starting with the 
appropriate 1 -substituted indol-3 -ylacetic acid 70 
and the appropriate alcohol or phenol, there 
were ob 
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Rl 


R 7 


R 6 


Characteristic 


7-chloroquinazolin-4~yl 


n-butoxy 


methoxy 


syrup; NMR: 5— OCH 35 
6.2t; pure by TLC 










7-chloroquinazolin-4-yl 


benzyloxy 


methoxy 


syrup; NMR: 5 — OCH 3 , 
6.23r; pure by TLC 

f S v*Jl"<*tn <s A gnr) ^ 


7-chloroquinazolin-4-yl 


phenoxy 


methoxy 


syrup; NMR: 5 — OCH3, 
6.15t; pure by TLC 

^ «Jjr O Lvliid XX aUU ' j 


7-chloroquinazolin-4-yl 


cyclohexyl- 
methoxy 


methoxy 


syrup; NMR: 5— OCHg, 
6.2t; pure by TLC 

^OjfbLCIXio XX clllU. i> y- 


7»f*Vi 1 r\T"n nnina7 nl i t> A- -ttI 






i>yx up , xn xylxx • j~v^ri g, 

7.55t; pure by TLC 

^Oy 0 LC1IJ.5) XX <tOU JL/ J 


7-chloroquinazolin-4-yl 


phenoxv 


fluoro 


m.p. 122— 124 °C. 


7-chloroqumazolin-4-yl 


ethoxy 


fluoro 


syrup; NMR: 2— CH^ 
7.7x; pure by TLC 
(Systems A and D) 


7-chloroquinazolin-4-yl 


methoxy 


methyl 


syrup; NMR: 5— CHj, 
7.6t; pure by TLC 
(Systems A and C) 


7-chlorocinnolin-4-yl 


methoxy 


methoxy 


syrup; NMR: 5 — OCH^ 
6.13t; pure by TLC 
(System C) 


quinazolin-4-yl 


ethoxy 


methoxy 


m.p. 121— 123 °C. 


7-chloroquinazolin-4-yl 


methoxy 


methoxy 


m.p. 112— 114°C. 


7-chloroquinol-4~yl 


methoxy 


methoxy 


m.p. 103— 105 °C. 



Example 26. l^ubstituted-indol-3-ylacetic acid and amine, 

In a similar manner to that described in there were obtained the following "amides: — 5 
Example 25, but starting with the appropriate 
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R 1 


R 7 


Characteristic properties 


7-chloro quinol-4-yl 


NHMe 


m.p. 168— 169 °C. 


7-chloro quinol-4-yl 


NH 2 


m.p. 147— 148 °C. 


7-cHoroquinol-4-yl 


NHNH 8 


m.p. 183— 184°C. 


7-chloroquinazolin-4-yl 


NHPh 


m.p. 132— 133 °C. 


7-chloroquinazolin-4-yl 


NH 2 


m.p. 197— 198°C. 


7-chloroquinazolin-4-yl 


NHNH 2 


m.p. 164— 165 °C. 



Example 27. 
A mixture of phenol (0.27g.) and 
anhydrous 1 - (7 - cMaroquinazoIin - 4 - yl)- 

5 5 - methoxy - 2 - methylindol - 3 - ylacetic 
acid (l.Og.) in dry l,2^dimethoxyethane 
(2GmL; dried over sodium alumino-silicate 
powder) was stirred at room temperature and 
treated with dicyclohexyl<^itood!iimide (0.75g.). 

10 The mixture became opaque, and was stirred 
overnight at room temperature and then 
filtered. Evaporation of the filtrate gave a dkrk 
yellow syrup, which was purified by chromato- 
graphy on silica gel (175g.), using an increasing 

15 gradient of ether in petroleum ether (b.p. 
40 — 60°C) (polarity increased by incremental 



addition of 10% v/v ether). The major 
product, phenyl l-(7-chloroquinazolin-4-yl)-5- 
methoxy - 2 - methylindol - 3 - ylacetate, 
was obtained as a yellow glass (NMR : OCH ft 20 
at 6.20r; pure by TLC: systems A and D), 
from the petrol rich fractions. A second pro- 
duct, 1 - [1 - (7 - chloroquinazolin - 4 - yl)- 
5 - methoxy -.2 - methylindol - 3 - ylacetyl]- 
1 5 3-dicyclohexylurea 3 was obtained as a pale 25 
yellow solid of m.p. 105 — 107°C. (NMR: 
OCHk at 6.23r; pure by TLC: system C). 

In a similar manner, starting with the 
appropriate 1-substituted indol-3 -ylacetic acid*' 
and the alcohol or phenol, there were 30 
obtained: — 
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R 1 


R 7 


R« 


\JOSaLLa\0 LCI Jo LlW 

properties 


7-chloroquinazolin-4-yl 


»-butoxy 


methoxy 


syrup; NMR: 5— OCH3, 
6.2t; pure by TLC 
(Systems A and C) 


7-chloroquinazoliii-4-yl 


ethoxy 


methoxy 


m.p. 103— 105 e C. 


7-chloroquinazolin-4-yl 


benzyloxy 


methoxy 


syrup; NMR: 5— OCH 3 , 
o.z^T, pure Dy ill 
(Systems A and D) 


7-chloroquinazolin-4-yl 


cyclohexyl- 

ineuioxy 


methoxy 


syrup; NMR: 5— OCH 3 , 
o.zt 3 pure oy ill 
(Systems A and D) 


7-chloroquinazolin-4-yl 


phenoxy 


methyl 


syrup; NMR: 5— CH3, 
(Systems A and D) 


7-chloroquinazolin-4-yl 


phenoxy 


fiuoro 


m.p. 122— 124°C. 


7-chloroquinazolin-4-yl 


ethoxy 


fluoro 


syrup; NMR: 2 — CH 35 
7.7t; pure by TLC 
(Systems A and D) 


7-chIoroquinazolin-4-yl 


methoxy 


methyl 


syrup; NMR: 5 — CH^ 
7.6t; pure by TLC 
(Systems A and C) 


7-chlorocinnolin-4-yl 


methoxy 


methoxy 


syrup; NMR: 5 — OCH^ 
6.13t; pure by TLC 
(System C) 


qumazolin-4-yl 


ethoxy 


methoxy 


m.p. 121— 123°C. 


7-chloroquinazolin-4-yl 


methoxy 


methoxy 


m.p. 112— 114°C. 


7-chIoroquinol-4-yl 


methoxy 


methoxy 


m.p. 103— 105 °C 



Example 28. l-substituted-indol-3-ylacetic acid and amine, 

In a similar manner to that described in there were prepared the following amides : — 5 
Example 27 but starting with the appropriate 
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R' 

(xtvi) 



R 1 


R 7 


Characteristic properties 


7-chloroquinol-4-yl 


NHMe 


m.p. 168— -169 °C 


7-chloroquinol-4-yl 


NH 2 


m.p. 147— 148°C. 


7-chloroquinol-4-yl 


NHNH a 


m.p. 183—184 °C. 


7-chloroquinazolin-4-yl 


NHPh 


m.p. 132— 133 °C. 


7-chloroqiiinazolin-4-yl 


NH a 


m.p. 197— 198 °C. 


7- chloro quinazolin-4-yl 


NHNH 2 


m.p. 164— 165 °C. 



Example 29. 
A solution of sodium (0.7g.) tin dry 
methanol (30inL; dried over sodium alumino- 

5 silicate) was added to a solution of l-(2,6- 
dichloropyrimid - 4 - yl) - 2,5 - dimethyl- 
indol-3-ylacetic acid (3.5g.) in dry methanol 
(90mL), and the mixture was heated under 
reflux for 2 hours. After removal of solvent 

10 under reduced pressure, the residue was dis- 
solved in water (50ml.) and the solution 
acidified to pH 4 with acetic acid. The result- 
ing mixture was filtered, and the solid residue 
crystallised from benzene to give l-(2,6% 

15 dimemoxypyrimid - 4 - yl) - 2,5 - dimethyl- 
indol-3-ylacetie acio% m.p. 197 — 198°C. 

In a similar manner, starting with the 
appropriate 1 - (2,6 - dichloropyrimid - 4- 
yl)indol-3 -ylacetic acid, there were obtained 

20 1 - (2,6 - dimemoxypyrimid - 4 - yl) - 2- 
methylindol - 3 - ylacetic acid, m.p. 
122 — 123 °C, and l-(2,6-dimethoxypyrimid- 
4 - yl) - 5 - methoxy - 2 - methyUndlol - 3- 
ykcetic acid, m.p. 155 — 158°C. 

25 Example 30. 

Methyl 1 - (7 - chloroquinol - 4 - yl) - 5- 
methoxy - 2 - memyMndol - 3 - ylacetate 
(lg.) and sodium borohydride (lg.) in 
methanol (30ml.) were refluxed for 1 hour. 

30 Most of the methanol was then removed in 
vacuo, and the residue was diluted with water 
(50ml.), and extracted with ethyl acetate 
(3 X 50ml.). The combined extracts were dried 
(MgS0 4 ) and evaporated to give an oil, which 

35 was chromatographed on silica gel (lOOg.) 
using, as eluant, petroleum ether (b.p. 
40 — 60°C.) containing an increasing propor- 
tion of ether (polarity increased by incre- 
mental addition of 10% v/v ether) to give 



1 - (7 - chloroquinol - 4 - yl) -» 3 - (2- 40 
hydroxyethyl) - 5 - methoxy - 2 - methyl- 
indole, mp. 143— 145°C 

Similarly, from methyl l-(7-chloro- 
quinazolin - 4 - yl) - 5 - methoxy - 2 - methyi- 
indol-3-ylacetate, there was obtained l-<7- 50 
cHoroquinazolin 4 - yl) - 3 - (2 - hydroxy- 
ethyl) - 5 - methoxy - 2 - methylindole, m.n. 
148 — 150°C, and from methyl l-(7-chloro- 
quanazolin - 4 - yl) - 2,5 - dimethylmdol - 3- 
ylacetate, there was obtained l-(7-chloro- 55 
quinazolin - 4 - yi) - 2,5 - dimethyl - 3 - (2- 
hydroxyethyl)indole as a glass [pure by TLC 
(system A) and having a satisfactory NMR 
spectrum ( — CH* at 7.6V and — CH 3 at 7.7r)] . 

60 

Example 31. 

A solution of l-(7-cMoroquinazolin-4-yl)- 
2,5 - dimethylindbl - 3 - ylacetic acid (1.8g.) 
in dimethylformamide (30ml.; dried by dis- 
tillation from calcium hydride) was added to 
sodium hydride (0.13g.), and the mixture was 65 
stirred under a slight vacuum (ca 150mm. 
Hg) until complete dissolution occurred. 
Methyl iodide (2ml.) was then added, and the 
mixture was stirred for 2 hours at 40 — 50°C. 
The mixture was then added to water (200ml.) 70 
and the resulting mixture extracted with ethyl 
acetate (3 X 50ml.). The combined extracts 
were washed successively with saturated 
sodium bicarbonate solution (3X3 0ml.), water 
and brine (50ml). After drying (MgSQ 4 ), the 75 
extracts were evaporated in vacuo to give 
methyl 1 - (7 - cUoroquinazolin - 4 - yl)- 
2,5 - dimethylindol - 3 - ylacetic acetate as 
a stiff syrup [NMR: 5 — CH 3 at 7.6V; pure 
by TLC (system A)]. 80 

In a similar manner, starting with the 
appropriate alkyl halide, there were obtained : 
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(**irj) 



R 1 


R 7 


R« 


Characteristic 
properties 


7-chloroquinazolin-4-yl 


n-butoxy 


methoxy 


syrup; NMR: 5— OCH3, 
6.2t; pure by TLC 
(Systems A and C) 


7-chIoroquinazolin-4-yl 


ethoxy 


methoxy 


m.p. 103—105*01 


7-chloroquinazolin-4-yl 


benzyloxy 


methoxy 


syrup: NMR: S—OCH^ 
6.23t; pure by TLC 
(Systems A and D) 


7-chlor o quinzaolin-4-yl 


cyclohexyl- 
methoxy 


methoxy 


syrup; NMR: 5— OCHg, 
6.2t; pure by TLC 
(Systems A and D) 


7-chloroqiiinazolin-4-yl 


ethoxy 


fluoro 


syrup; NMR: 2 — CH 3 : 
pure by TLC 
(Systems A and D) 


7-chlorociiinoliii-4-yl 


methoxy 


methoxy 


syrup; NMR: 5— OCHa, 
6.13t; pure by TLC 
(System C) 


quinazolin-4-yI 


ethoxy 


methoxy 


m.p. 121— 123 °C 


7-chloroquinazolin-4-yl 


methoxy 


methoxy j 


m.p. 112— 114°C 



10 



15 
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Example 32. 

A solution of acetaldehyde iV'-^-chloro- 
quinazolin - 4 - yl) - p - methoxyphenyl- 
hydrazone hydrochloride (3.2g.) and 5- 
hydroxypentan-2-one (l.lg.) in ethanol 
(60ml.) was refluxed for 18 hours. The mix- 
ture was cooled and filtered and the filtrate 
evaporated in vacuo. The residue was 
chromatographed on silica gel (lOOg.) using, 
as eluant, petroleum ether (b.p. 40 — 60°C.) 
containing an increasing proportion of ether 
(polarity increased by incremental addition of 
10% v/v ether) to give 1 -(7-chloroquinazolin- 
4 - yl) - 3 - (2 - hydroxyethyl) - 5 - methoxy- 
2-methylindole, m.p. 148 — 150°C. 

Similarly, from acetaldehyde AP-^-chloro- 
quinazolin - 4 - yl) - p - methylphenyl- 
hydrazone hydrochloride and 5-hydroxy- 
pentan - 2 - one, there was obtained 1- 
(7 - chloToquinazolin - 4 - yl) - 2,5 - dimethyl- 



3 - (2 - hydroxyethyl)indole as a glass 
[pure by TLC (system C) and having a 
satisfactory NMR spectrum ( — CH 3 1-7.60 and 
— CH 3 r7.70)]. 25 

Example 33. 
A solution of l-(7^hloroquinazolin-4-yl)-3- 
(2 - hydroxyethyl) - 5 - methoxy - 2 - methyl- 
indole (0.6g.) and acetic anhydride (0.4g.) in 
benzene (20ml.; dried over sodium wire) was 30 
refluxed for 15 hours. The resulting yellow 
solution was cooled andl washed successively 
with saturated sodium hydrogen carbonate 
solution (2X20ml.) and water (20ml.), and 
dried (MgS0 4 ). The solution was evaporated 35 
to give 2- f 1^7~cnloroquinazolin-4-yl>-5- 
methoxy - 2 - methylindol - 3 - yl] ethyl 
acetate as an oil [pure by TLC (system A) 
and having a satisfactory NMR spectrum 
(— OCH s r6.18)]. 40 
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Example 34. 
A solution of ethyl l-(7-<MoTcrquina2oHii- 
4 - yl) - 5 - hydroxy - 2 - methylindol - 3- 
ylacetate (l.Og.) in dry dimethylfarrramide 
5 (10ml.); dried by distillation from calcium 
hydride, and stored over sodium alumino- 
silicate) was added to sodium hydride 
(0.068g.) 3 and the mixture was stirred under 
a slight vacuum (ca 150mm. Hg) at room 
10 temperature for 15 minutes. n-Ptropyi iodide 
(0.9g.) was added to the resulting clear solu- 
tion, and the mixture stirred at room 
temperature overnight. The solution was 
added to water (300mL) and extracted with 
15 ethyl acetate (3 X 40ml.). The combined 
extracts were washed with a saturated solution 
of sodium chloride (30mL), dried (MgS0 4 ), 
and then evaporated in vacua. The yellow 
oil thus obtained was treated with tetrachloro- 
20 ethylene (100ml.) and the solution evaporated 
in vacuo. This process was then repeated with 
ethanol (50ml.) to give ethyl l-(7-chlcro- 
quinazolin - 4 - yl) - 2 - methyl - 5 - n- 
propoxymdol-3-ylacetate as a stiff yellow 
25 syrup [NMR: 2— CH 3 at 7.65r; pure by 
TLC (systems A and D)] . 

In a similar manner, but using methyl 
iodide, there was obtained ethyl l-(7-chloro- 
quinazolin - 4 - yl) - 5 - methoxy - 2 - mcthyl- 
30 indol-3-ylacetate as a yellow solid, m.p. 
103— 105°C. [NMR: 5 — OCHa at 6.2r; pure 
by TLC (systems A and Q]. 

The 5-hydroxyindole derivative used as 
starting material was obtained as follows: — 
35 A solution of ethyl 5 -benzyloxy- l-{7-chloro- 
quinazolin - 4 - yl) - 2 - memylindol - 3- 
ylacetate (1.5g.) in glacial acetic acid (5ml.) 
was treated with a 50% w/v solution of 
hydrogen bromide in gladial acetic acid (5ml.). 
40 The resulting dark red solution was stirred 
at room temperature for 10 minutes and then 
neutralised by the addition to a mixture of 
saturated sodium acetate solution (50ml.) and 
water (150ml.). The mixture was extracted 
45 with ethyl acetate (3 X 50ml.) and the extracts 
washed successively with water (2 X 40ml.), 
saturated sodium hydrogen carbonate solution 
(2 X 40ml.), water (40ml.) and then saturated 
sodium chloride solution (40ml.). After drying 
50 (MgS0 4 ), the extracts gave on evaporation 
in vacuo a yellow-brown oil. Purification by 
chromatography on silica gel (2Q0g.) in a 



mixture of 50% v/v ether and 50% v/v 
petroleum ether (b.p. 40— <60°C), gave ethyl 
1 - (7 - chteoquinazolin - 4 - yl) - 5- 55 
hydroxy j 2 - methylindol - 3 - ylacetate as 
a pale yellow glass LNMR: 2 — CH 3 at 7.7r; 
pure by TLC (systems A, C and D)] . 

The ethyl 5-benzyloxy- l-(7-chloro- 
quinazolin - 4 - yl) - 2 - memylindbl - 3- 60 
ylacetate used as starting material was obtained 
as a yellow syrup [NMR: 5— OCH 2 at 6.25r; 
pure by TLC (systems A and C)] from the 
corresponding acetic acid in an analogous 
manner to that described in Example 31. 65 

The 5 - benzyloxy - 1 - (7 - chloro- 
quinazolin -* 4 - yl) - 2 - methylindol - 3- 
ylacetic acid used as starting material was 
obtained as a yellow solid, rap. 97 — 99°C. 
(decomposition) ifrom acetaldehyde N x -(7- 70 
chloroquinazolin - 4 - yl) - p - benzyloxy- 
phenylhydrazone hydrochloride by an analo- 
gous procedure to that described in Example 
18. 

Example 35. 75 
A mixture of acetaldehyde N l -(7-chloro~ 
qifinazolin - 4 - yl) - p - methoxyphenyl- 
hydrazone hydrochloride (25g.) and laevulmic 
acid (50g.) in acetic acid (120ml.) was heated 
under reflux for 1 — 2 hovers. The dark red 80 
mixture was then added to water (1.5 1.). 
The solid obtained was separated by filtration 
and dissolved in a mixture of water (50ml.) 
and 5N-aqueous ammonium hydroxide solu- 
tion (50mi). The solution was extracted with 85 
ether (3 X 50ml.) and the aqueous layer acidi- 
fied with acetic acid to pH 4. The mixture 
was then extracted with ethyl acetate 
(3X50mL) and the extracts washed with water 
(30ml.) and then with saturated sodium 90 
chloride solution (30mL) before being dried 
(MgS0 4 ). Evaporation of the solvent gave a 
dark brown syrup which crystallised on acEdi-. 
tion of methanol (40mL) to give l-(7-chloro- 
quinazollin - 4 - yl) - 5 - methoxy - 2 - methyl- 95 
indol-3-ylacetic acid as a yellow solid, m.p. 
205— 208°C. 

Example 36. 
In a similar manner to that described in 
Example 18, (but the ammonium salt was 100 
not isolated in every case) the following com- 
pounds were obtained ifrom the appropriate 
substituted phenylhydrazone: — 
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rI (xxvii) 



R 1 


136 


Characteristic 
nrn*netties 


7-cMoroquinazolin-4-yl 


5— OEt 


m.p. 120°C. (i H 2 0) 


7-chloroquinazolin— 4yl 


5— Et 


m.p. 108— 109°C (i H z O) 


6,8-dibromoquinazolin-4-yl 


5— OMe 


m.p. 123 — 130 L*. 


7-chloro-2-methyl- j 
qiiinazolin-4-yl j 


5 — UMe 


m r, 103 108 °C HoO'i 

111. p. IvJ l vvj xj« **2 V *V' 


7-cbloroquinazolin-4-yl 


5-t-Bu 


m.p. 120— 122°C. 


quinazoIin-4-yl 


5-methyl 


m.p. 212— 216 °C. 


7-chloroquinazolin-4-yl 


5.6-ethylenedioxy 


m.p. 128— 130°C 


7-chloroquinazolin-4-yl 


4,6-dimethyl 


m.p. 117°C. 


7-chloroquinazolin-4-yl 


mixture of 4- and 
6— OMe 


m.p. 94 — 98 °C. 


7-chloroquinazolin-4-yl 


mixture of 4,5- and 
and 5,6-diMe 


m.p. 114— 118°C 


7-chIoroquinazolin-4-yl 


d — x5r 


m n ok 100°C HoO'i 


5 3 7-dichloroquinazolin-4-yl 


5 — OMe 


m.p. 130— 135 °C. 


7*~chloroquinazolin""4 ,, *yl 


k rr 


m .p. 99— 100°C. (H a O) 


7-chloroquinazolin-4-yl 


5,6-methylenedioxy 


m.p. 105— 108 °C (H a O) 


7-chloroquinazolin-4-yl 


5— CI 


m.p. 213— 217 °C 


2-methylquinazolin-4-yl 


5— F 


pure by TLC (System E*) 
NMR: 2— CH 3 at 7.80-r. 


2-isopropylquinazolin-4-yl 


5— OMe 


pure by TLC (Systems A, 
C and E); NMR: 2-i-Pr at 
8.60 and 8.68t. 


2-methylquinazolin-4-yl 


5— Me 


m.p. 95— 100°C. (H 2 0) 


2-ethylquinazolin-4-yl 


5 — OMe 
_| 


pure by TLC (Systems C 
and E); NMR: — OCH 3 at 
6.18t. 



♦Chloroform 95 parts, methanol 4 parts, formic acid l part on silica gels hereinafter referred 



to as System E. 
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In an analogous manner there were obtained hydnate), from the appropriate starting 

« - [1 - (7 - cMoroquinazolin - 4 - yl) - 5- materials. 

i^ m S£ d ° ] ~f ' S^^ 3 ** ^ foUowin g nydrazone derivatives, which 

acid, m.p. 105— 107 C, and «-[l-(7-chloro- were used as starting materials in this Example, 

qiunazolm 4 - yl) - 2,5 - dimethylindol - 3- were prepared $n a similar manner to tnat 

yl J propionic acid, m,p. 98 — 102°C. (mono- described in Example 18- — 



10 



.£>T N= < 



ft' Ofc 



R 1 




Characteristic 
properties ■ 


7-<^oroquinazolin-4-yl 


4 rvpf 


m.p. 192 — 194 C (dec.) 
(hydrochloride) 


7-<hloroquhiazolin-4-yl 


4— Et 


m r» 1 OA 1 0f op /j^ \ 

m.p. iyu — iyi vj. v aec.) 
(hydrochloride) 


6,8-dibromoquinazolin-4-yl 


4— OMe 


m.p. 113— 115°C. (dec.) 
(hydrochloride) 


7-chloro-2-methyl- 
quinazolin-4-yl 


4 — OMe 


m.p. 1/4 — 17 j U. (dec.) 
(hydrochloride) 


7-chloroquinazolin-4-yl 


4-t-Bu 


pure oy 11*0 (systems A 
and C); NMR: t-Bu at 
8.65t 


7~chloroquinazolin-4-yl 


3 3 4-ethylenedioxy 


m.p. 203— 206°C. (dec.) 
(hydrochloride) 


7-chloroquinazolin-4-yl 


3 a 5-dimethyl 


glass; NMR: 3,5-di-CH 3 
at 7.55t; pure by TLC 
(System C) 


7-chloroquinazolin-4-yl 


3— OMe 


m.p. 97— 101 °C. ^ 


7-chloroquinazolin-4-yl 


3,4-dimethyl 


m.p. 205— 206 °Q (dec.) 
(hydrochloride) 


7-chloro quinazolin-4-yl 


4— Br 


m.p. 175— 178 °C. (dec.) 


5 3 7-dichloroquinazolin-4-yl 


4 — OMe 


glass; NMR: — OCH 3 at 
6.2t; pure by TLC 
(Systems A and D) 


7-cWoroquinazolin-4-yl 


4— F 


m.p. 198— 200°C. (dec.) 
(hydrochloride) 


7-chloroquinazoIin-4-yl 


3,4-methylenedioxy 


m.p. 209— 210°C. (dec.) 
(hydrochloride) 


7-chloroquinazolin-4-yl 


4— a 


m.p. 200— 206 °C (dec.) 
(hydrochloride) 
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R l 


R 6 


Characteristic 
properties 


2-methylquinazolin-4-yl 


4— F 


syrup; NMR: — CH 3 at 
7.2t; pure by TLC 
(Systems A and C) 


2-isopropylquinazolin-4-yl 


4—OMe 


syrup; NMR: — CH3, doublet 
at 8 ,9t; pure by TLC 
(Systems A and D) 


2-methylquinazolin-4-yl 


4— Me 


syrup; NMR: 4— CH 8 at 
1 . ST, pure Dy xjui^ 
(System A) 


2-ethylquinazolin-4-yl 


4—OMe 


syrup; NMR: — OCH 3 at 
6. It; pure by TLC 
(Systems A and C) 


quinazolin-4-yl 


4— Me 


syrup; NMR: 4— CH 3 at 
7.85t; pure by TLC 
(Systems A and C) 



Example 37. 
A solution of methyl l-(7-anunoqumazolin- 

4 - yl) - 5 - methoxy - 2 - methylindol - 3- 
5 ylacetate (0.5g.) in acetic acid (12 ml.) was 

treated with concentrated hydrochloric acid 
(1.5 ml.). The solution obtained was stirred 
at 0 — 5°C during the addition, over 15 
msnutes, of a solution of sodium nitrite (0.15g.) 

10 in water (2 ml.). The dark red! solution was 
added dropwise to a solution of cuprous 
chloride (0.2g.) in concentrated hydrochloric 
acid (5ml.) kept at room temperature. The 
mixture vas men stirred for 1 nr. before 

15 addition t f sufficient sodium acetate to adjust 
the pH 0' the mixture to 4 — 5. The mixture 
was then c >ncentrated in vacuo and the residue 
treated wi h water (100ml.) and ethyl acetate 
(50ml.). TI .e aqueous layer was extracted! with 

20 ethyl acetste (2 X 30ml.) and the extracts 
washed with saturated sodium hydrogen car- 
bonate solution (2X30ml.). After being 
washed with water (30ml.) and dried 
(Na 2 S0 4 ), evaporation of the extracts in vacuo 

25 gave an oil, which slowly solidified to give 
methyl 1 - (7 - chloroquinazolin - 4 - yl> 

5 - methoxy - 2 - methyl - indol - 3 - yl- 
acetate as a yellow solid, m.p. Ill — 114°C. 

The amano-derivative used as starting 
30 material was obtained as follows: — 

A solution of methyl 5-methoxy-2-methyl- 
1 - (7 - nitroquinazolin - 4 - yl)indol - 3- 
ylacetate (2.0g.) in ethanol (80ml.; dried over 
sodium alumino-silicate) was treated with 
35 paUadised charcoal (0.5g.; 10% w/w) and 
the mixture hydrogenated at (atmospheric 
pressure. After the uptake of the theoretical 
amount of hydrogen, the catalyst was 
separated by filtration through a Cefite pad. 



Evaporation of the ethanol gave a red syrup 40 
which was purified by chromatography on 
silica gel (150g.). The less polar by-products 
were removed by elution with ether. Eiution 
with methanol then gave methyl l-(7-amino- 
quinazolin - 4 -»yl)- 5 -methoxy - 2 -methyl- 50 
indol-3 -ylacetate as an orange glass having a 
satisfactory NMR spectrum (5 — OCH s at 
6.15r) and shown to be pure by TLC (system 
Q. 

The methyl 5-methoxy-2-methyl-l-(7-nitro- 55 
quinazol!m-4-yl)indol-3 -ylacetate used as 
starting material was obtained as a red solid, 
m.p. 179 — 181°C, from the corresponding 
indoline derivative as described in Example 
11. Methyl 5-methoxy-2-methyl-l-<7-rjitn> 60 
quinazolin - 4 - yl - ) - indolin -< 3 - ylacetate 
was obtained as a red glass [NMR: 5 — OCH* 
at 6.15r; pure by TLC (systems A <and O] 
in a similar manner to that described in 
Example 4 for the preparation of ethyl 1- 65 
quinazolm-4-ylmdolih-3-ylacetate. 

Example 38. 
In an analogous manner to that described 
in Example 16, there was obtained methyl 
1 - (benzoxazol - 2 -* yl) - 5 - methoxy - 2- 70 
methylindol-3-ylacetate, m.p. 125 — 126°C > 
from the appropriate starting materials. 

Example 39. 
In a similar manner to that described in 
Example 18, l-(7-chloroquinazolin-4-yl)-5- 75 
methoxy - 2 - methylndol - 3 - ylacetic acid 
was prepared from acetone 7s7 1 -(7-chloro- 
quinazolin - 4 - yl) - p - methoxyphenyl- 
hydrazone hydrochloride and laevulirric acid, 
and it was also prepared from benzaldehyde 80 
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2V 1 - (7 - chloro quinazolin - 4 - yl) - p- 
memoxyphenymydrazone hydrochloride and 
laevulinic acid. 

The starting materials were obtained as 

5 described in Example 1& for acetaldehyde 2V 1 - 
(7 - chloroquinazoMn - 4 - yl) - p - methoxy- 
phenylhyriYazone hydrochloride. Thus, from 
acetone - p - methoxyphenylhydrazone and 
4,7-dichloroquinazoline, there was obtained 

10 acetone iV l ~ (7 - chloroquinazolin - 4 - yl)- 
p - methoxyphenylhydrazone hydrochloride 
[this compound was unstable; the free base was 
shown to be pure by TLC (system C) when 
first isolated, but it decomposed on keeping] 

15 and from benzaldehyde p-methoxyphenyl- 
hydrazone and 4,7niichloroquinazoline, there 
was obtained benzaldehyde ^-^-chloro- 
quinazolin - 4 - yl) - p - methoxyphenyl- 
hydrazone hydrochloride, m.p. 227 — 228 °C. 

20 Example 40. 

A mixture of l-(7-cMoroquinazolin-4-yl)-p- 



memoxyphenylhydrazine (2.0g.) and laevulinic 
acid (8.0g.) was heated at 90 — 95°C for 4hrs. 
The dark red mixture was poured into water. 
The yellow precipitate was collected by filtra- 25 
tion> dissolved in a mixture of 2N-aqueous 
ammonia solution (25ml.) and water (25ml.) 
and filtered. The filtrate was washed with 
ether (2 X 30ml.), and the aqueous layer acidi- 
fied with acetic acid to pH 4 to give l-(7- 30 
chloroquinazolin - 4 - yl) - 5 - methoxy - 2- 
methylindol-3-ylacetic acid hemi-hydrate, m.p. 
94— 96°C. (dec.). The hemi-hydrate (1.8g.) 
was dissolved in ethyl acetate (50ml.), and 
the solution dried (MgS0 4 ) and evaporated 35 
in vacuo. The resulting yellow glass was 
treated with methanol (10ml.) to give 
anhydrous 1 - (7 - chloroquinazolin - 4- 
yl) - 5 - methoxy - 2 - methylindol -3- 
ylacetic acid, m.p. 206 — 208°C. 40 

In a similar manner, but starting with the 
appropriate oxo-compound, there were 
obtained the following derivatives: — 




R 1 


R 3 


R 4 


R 5 


m.p. 


7-chloroquinazolin-4-yl 


H 


H 


C0 2 Me 


112— 114°C 


7-cMoroquinazolin-4-yl 


H 


H 


CH 2 OH 


148— 150 °C 


7-chloroquhiazolin-4-yl 


Me 


H 


C0 2 H 


110— 112°C 

» 


7-chloro quinazolin-4-yl 


Me 


Me 


C0 2 H 


105— 107 °C 


7-chloroquinazolin-4-yl 


H 


H | 


CONH 2 


197— 198 °C 



45 The starting material was obtained by the 
following two methods: — 
a) A solution of 4,7-dicMaroquinazoline (l.Og.) 
and /)-methoxyphenylhydrazine (0.7g.) in 1,2- 
dimethoxyethane (25ml.; dried over sodium 

50 alumino-silicate) was heated under reflux for 
1 nr. The resulting red mixture was concen- 
trated in vacuo to give a sticky residue, to 
which was added water (50ml.) and ethyl 
acetate (50mL). The aqueous layer was 

55 extracted with ethyl acetate (2X30ml.). The 
combined extracts were washed with water, 
dried (Na 2 S0 4 ) and evaporated in vacua. The 
resultant red syrup was purified by chromato- 
graphy on silica (MFC, 130g.) in an increas- 

60 ing gradient of ether in petroleum ether (b.p. 



40 — 60°C.) (polarity increased by incremental 
addition of 20% v/v ether), to give from the 
ether rich fractions, iV 1 -(7-chloroquhiazolin-4- 
yl)-p-methoxyphenylhydrazine, as a yellow 
solid, m.p. 125— 127°C. 65 
ii) A suspension of acetaldehyde AP-(7- 
chloroquinazolin - 4 - yl) - p - methoxy- 
phenylhydrazone hydrochloride (15.0g.) in 
ethanol (120mL ; dried over magnesium 
ethoxide) was cooled and stirred at 5 — 10°C 70 
for 3 hrs. during the passage oif dry hydrogen 
chloride. The mixture was then left at 0 — 5°C. 
for 3 days before separation by filtration. The 
solid was washed with dry ether (10ml.), and 
then dissolved in a mixture of water (30ml.), 75 
saturated sodium acetate solution (5ml.) and 
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ethyl acetate (25mL). The aqueous layer was 
extracted with more ethyl acetate (2X15ml.), 
and the extracts washed with water (20ml.), 
dried (Na 2 S0 4 ) and evaporated to give N 1 - 
5 (7 - chloroquinazolin - 4 - yl) - p - methoxy- 
phenylhydrazine, m.p. 124 — 127°C 

Example 41. 
In an analogous manner to that described 
in Example 11 there was obtained methyl 1- 
10 (2 - methoxyquinazolin - 4 - yl) - 5 - methoxy- 
2-memylmdol-3-yliacetate, m.p. 152 — 154°C, 
from the appropriate starting material. 

The starting material was prepared as 
follows : — 

15 A mixture of 2,4-dichloroquinazoline 
(3.2g.), ethyl 5-memoxy-2-memylindolin-3- 
ylacetate (4.0g.) and triethylamine (2.23ml.; 
dried over potassium hydroxide pellets) in 
dry 1^-dimethoxyethane (50ml) was heated 

20 under reflux for 30 rnins. The mixture was 
evaporated in vacuo, and to the residue was 
added water (100ml-.) and ethyl acetate 
(50ml.). The aqueous layer was separated and 
extracted with ethyl acetate (2 X 30ml.), and 

25 the extracts were washed with water (30ml.), 
dried (MgS0 4 ) and evaporated. The residual 
syrup slowly crystallised to give ethyl l-(2- 
chloroquinazolin - 4 - yl) - 5 - methoxy - 2- 
memyhndolin-3-ylacetate, m.p. Ill — 112°C. 

30 This mdbline ester (3.6g.) was added to a 
solution of sodium (0.5g.) in methanol (50ml.; 
dried over magnesium methoxide), and the 
resulting solution was heated under reflux for 
18 hrs. After removal of methanol in vacuo, 

35 the mixture was added to water (5Gml.) and 
acidified with acetic acid to give l-(2-methoxy- 
quinazolin - 4 - yl) - 5 methoxy - 2 - methyl- 
indolin-3 -ylacetic acid hemihydrate, m.p. 
115 — 120°C. This acid (3.0g.) was dissolved 

40 in dry methanol (40mL) containing concen- 
trated sulphuric acid (0.1ml.), and the mixture 
was heated under reflux for 5 hrs. Saturated 
sodium acetate solution (2ml.) was added, and 
the mixture was evaporated in vacuo. The* 

45 residue was partitioned between water (50ml.) 
and ether (40ml.). After separation, the 
aqueous layer was extracted with ether 
(2 X 20ml.). The ether extracts were washed 
successively with saturated sodium hydrogen 

50 carbonate solution (20mL) and water (20ml.), 
dried (NaaSO*), and evaporated to give methvl 
1 - (2 - methoxyquinazoliin - 4 - yl) - 5- 
methoxy - 2 - methylindolin - 3 - ylacetate 
as a dark yellow syrup [pure by TLC (svstem 

55 A); NMR: 5— OCH* at 63r; 2— OCH 3 at 
6.15r]. 

Example 42. 
To a solution of l-(7-chloroquinazolin-4- 
yl) - 5 - methoxy - 2 - methylindol - 3- 
60 ylacetic acid (l.Og.) in dry methanol (50ml.) 
was added freshly distilled boron trifluoride 
etherate (0.5mL), andl the dark red solution 
was heated under reflux for 30 mins. To the 
solution was added saturated sodium acetate 



solution (5mL), and the mixture was concen- 65 
trated in vacuo. The residual mixture was 
shaken with a mixture of water (50ml.) and 
chloroform (30ml.). The aqueous layer was 
separated and extracted with further chloro- 
form (2X20 ml.), and the combined extracts 70 
were washed successively with saturated 
sodium hydrogen carbonate solution 
(2X20mL), water (10ml.) and saturated 
sodium chloride solution (15ml.). After drying, 
the extracts were evaporated to give methyl 75 
1 -i (7 - chloroquiniazolin - 4 - yl) - 5- 
methoxy - 2 - methylindol - 3 - ylacetate, 
m.p. Ill— 113°C. 

In a similar manner, but starting with 
butan-l-ol, there was obtained n-butyl l-(7- 80 
chloroquinazolin - 4 - yl) - 5 - methoxy - 2- 
methyfindoI-3-ylacetate, as a yellow syrup 
Tpure bv TLC (systems A and C); NMR: 
5— OCH 3 at 6.2r]. Ethyl l-(7-chloro- 
quinazolin - 4 - yl) - 5 - methoxy - 2 - methyl- 85 
indol-3 -ylacetate was obtained similarly as a 
pale yellow solid, m.p. 103 — 105°C. 

Example 43. 

To a solution of anhydrous l-(7-chloro- 
quinazolin - 4 - yl) - 5 - methoxy - 2 - methyl- 90 
indol-3-ylacetic acid (l.Og.) in ethanol-free 
chloroform (30 ml; dried over calcium 
chloride) was added a solution of thionvl 
chloride (0.19 ml.) in chloroform (2mL). The 
resulting dark red solution was stirred at room 95 
temperature for 30 mins., and then methanol 
(20 ml.) was added. The mixture was heated 
under reflux for 30 mins., saturated sodium 
acetate solution (2 ml.) was added, and the 
mixture was concentrated in vacuo. Water 100 
(30 ml.) was added to the residue and the 
mixture was extracted with ether (3X30 ml.). 
The ether extracts were washed successively 
with saturated sodium hydrogen carbonate 
solution (30 ml.) and water (30 ml.), and 105 
dried (NaaS0 4 ). Evaporation of the solvent 
gave a dark yeMow oil, which slowly crystal- 
lised to give methyl 1 -(7-cUoroquinazolin-4- 
yl) - 5 - methoxy - 2 - methylindol - 3- 
ylacetate, m.p. 112— 114°C HO 

In a similar manner, but using ethanol, 
there was obtained ethyl l-(7-chloro- 
quinazolin - 4 - yl) - 5 - methoxy - 2 - methyl- 
indol-3-ylacetate as a thick syrup of satis- 
factory purity by TLC (systems A and C) 115 
and by NMR (OCH a at 6.2r). This slowly 
crystallised to give a yellow solid of m.p. 
103— 105°C. 

Example 44. 

A solution of l-(7-chloroquinazolin-4-yl)-5- 120 
methoxy - 2 - methylindol - 3 - ylacetic 
acid (1.0 g.) in ammonia solution (1 ml.; 
specific gravity 0.88) and carbon dioxide-free 
water (20 ml.) was evaporated to dryness in 
vacuo to give the corresponding ammonium 125 
salt as a yellow amorphous solid. 

The ammonium salt was dissolved in carbon 
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dioxide-free water (10 ml.), and to the result- 
ing clear yellow solution was added a solution 
of aluminium nitrate monohydrate (0.33g.) in 
water (10 ml). The yellow precipitate which 

5 formed was separated by filtration, washed 
with water (10ml.) 3 and dried over phosphorus 
pentoxide in vacuo to give aluminium l-(7- 
chloroquinazolin - 4 - yl) - 5 - methoxy - 2- 
methylindol-3 -ylacetate monohydrate, as a 

10 yellow solid of nxp. 204 — 208°G (dec.). 

In a similar manner there were obtained the 
calcium salt [liH 2 0; m.p. 203— 205°C 
(dec.)] and the magnesium salt [liH 2 0; m.p. 
198— 201°C (dec.)] from calcium chloride 

15 and magnesium sulphate respectively. 

Example 45. 
1 - (7 - chloroquinol - 4 - yl) - 5 - methoxy- 
2-methylindol-3-ylacetic acid (200 g.) was 
thoroughly mixed with lactose (400 g.) and 
20 1°% w/v aqueous gelatin solution (9 g.), and 
the mixture was then granulated. Maize starch 
(35 g.) was mixed with the granules, followed 
by magnesium stearate (6 g.), and the mixture 
was compressed into tablets containing 50,100 
25 or 200 mg. of the active ingredient. 
WHAT WE CLAIM IS: — 
1- A compound of the formula: — 




CO 

wherein R 1 stands for a heterocyclic radical 
selected from pyrimidinyl, quinolyl, isoquinoyl, 

30 dnnolinyl, quinazolinyi, qumoxahnyl, benz- 
thiazolyl and benzoxazolyl radicals, the said 
heterocyclic radical being linked to the nitrogen 
atom of the indole nucleus through a ring 
carbon atom which is conjugated with a ring 

35 nitrogen atom in the said heterocyclic radical, 
and the said heterocyclic radical optionally 
bearing not more than two substituents 
selected from Q^-alkyl, d^-alkoxy, Q_-- 
alkylthio, amino, halogen, trifluoromethyl, tri- 

40 chloromethyl and phenyl substituents; and R 2 
stands for hydrogen or a Ci_^,-alkyl radical: 
and R 3 and R 4 , which may be the same or 
different, stand for hydrogen or a methyl 
radical; and R 3 stands for a radical of the 

45 formula — COR 7 or — CH 2 OR 8 , wherein R 7 
stands for a hydroxy, C^-alkoxy, benzyloxy, 
phenoxy, di- Q_ 5 - alkylamino - Ci- S - 
alkoxy, (Q_ 0 ^ydoalkyl)methoxy, amino, 
Q^G-alkylamino, di-d _ r , -^alkylamino, andlino, 

50 hydrazine or AT-l,3-dic^lohexyhtreido radical, 
and R 8 stands for hydrogen or a Ci_ c -alkanoyl 
radical; and R B stands for hydrogen or a 
methylenedioxy or ethylenedioxy radical or 
not more than two substituents selected from 

55 Ci_ 5 -alkoxy, Q^-alkyl, cycloalkyl of not more 



than 5 carbon atoms, and m^Q^-aUcylamino 
radicals and halogen atoms; or <a pharma- 
ceutically-acceptable salt thereof. 

2. A compound of the formula I, wherein 

R 1 stands for a heterocyclic radical selected 60 
from pyrimidinyl, quinolyl> cinnolinyl, 
quinazolinyi, quinoxalinyl and benzthiazolyl 
radicals, the said heterocyclic radical being 
linked to the nitrogen atom of the indole 
nucleus through a ring carbon atom which is 65 
conjugated with a ring nitrogen atom in the 
said heterocyclic radical, and the said hetero- 
cyclic radical optionally bearing not more 
than two substituents selected from d_ 5 - 
alkyl, Q-g-alkoxy, amino, halogen and phenyl 70 
substituents; and R 2 stands for hydrogen or 
a Cj-a-alkyl radical; and R 3 and! R 4 , which 
may be the same or different, stand for 
hydrogen or a methyl radical; and R 5 stands 
for a radical of the formula — COR 7 , wherein 75 
R 7 stands for a hydroxy, Q_ 3 -ialkoxy, 
benzyloxy, phenoxy, amino or hydrazino 
radical; and R° stands for hydrogen or a 
methoxy radical; or a pharmaceutically- 
acceptable salt thereof. " 80 

3. A compound of the formula I, wherein 
R 1 stands for a heterocyclic radical selected 
from pyrmiidinyl, quinolyl, isoquinolyl, 
cinnolinyl, quinazolinyi, quinoxalinyl, benz- 
thiazolyl and benoxazolyl radicals, the said 85 
heterocyclic radical being linked to the 
nitrogen (atom of the indole nucleus through a 
ring carbon atom which is conjugated with a 
ring nitrogen atom in the said heterocyclic 
radical, and the said heterocyclic radical 90 
optionally bearing not more than two substi- 
tuents selected from Q-^-alkyl, Q^-ailkoxyJ* 
amino, halogen and phenyl substituents; and « 
R 2 stands for hydlrogen or a Q_ 3 -alkyl radical; 
and R 3 and R 4 , which may be the same or 95 
different, stand for hydrogen or a methyl 
radical; and R 5 stands for a radical of -the 
formula — COR 7 , wherein R 7 stands for a 
hydroxy, C^-alkoxy, benzyloxy, phenoxy, 
amino or hydrazino radical; and R 6 stands for 100 
hydrogen or not more than two substituents 
selected from Ci_ 5 -aikoxy and Q-B-alkyl 
radicals land halogen atoms; or a pharma- 
ceutically-acceptable salt thereof. 

4. A compound of the formula I, wherein 105 
R 1 stands for a heterocyclic radical selected 
from ^ pyrimidinyl^ quinolyl, isoquinolyl, 
cinnolinyl, quinazolinyi, quinoxalinyl, benz- 
thiazolyl and benzoxazolyl radicals, the said 
heterocyclic radical being linked to the 1 10 
nitrogen atom of the indole nucleus through 

a ring carbon atom which is conjugated with 
a ring nitrogen atom 5n the said heterocyclic 
radical, and the said heterocyclic radical 
optionally bearing not more than two sub- 115 
stituents selected from Q-.-alkyl, Q^-- 
alkoxy, Q_o-alkylthio, amino, halogen, tri- 
fluoromethyl and phenyl substituents; and R 2 
stands for hydrogen or a Q^-alkyl radical; 
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and R 3 and R 4 , which may be the same or 
different, stand for hydrogen or a methyl 
radical, and R a stands for a radical of the 
formula — COR 7 , wherein R 7 stands for a 

5 hydroxy, C_ 5 -alkoxy, benzyloxy, phenoxy, di- 
- alkylamino - Ci_ 5 - alkoxy, amino, 
Q« 3 -alkylaniino, di-C M -alkylamino or 
hydrazino radical; and R 6 stands for hydrogen 
or not more than two substituents selected 

10 from Ci^-alkoxy, C^-allcyl, cycloalkyl of 
not more than 5 carbon atoms, and di-Ci_,- 
alkylamino radicals and halogen atoms; or a 
pharmaceuticauy-facceptable salt thereof. 

5. A compound as claimed in any of claims 
15 1 to 4 which is an optically active compound 

possessing anti-inflammatory, analgesic and/or 
antipyretic activity. 

6. A compound as claimed in claim 1 
wherein R 1 stands for a heterocyclic radical 

20 selected from pyrimidinyl, quinolyl, iso- 
quinolyl, cmnolinyl, quinazolinyl, quinoxalinyl, 
benzthiazolyl and ibenzoxazolyl radicals, the 
said heterocyclic radical being linked to the 
nitrogen atom of the indole nucleus through 

25 a ring carbon atom which is conjugated with 
a ring nitrogen atom (in the said heterocyclic 
radical, and the said heterocyclic radical 
optionally bearing not more than two sub- 
stituents selected from methyl, ethyl, iso*- 

30 propyl, methoxy, methylthio, amino, fluoro, 
chloro, bromo, trifluoromemyl, trichloromethvl 
and phenyl substituents; and R 2 , R 3 and R 4 , 
which may be the same or different, stand 
for hydrogen or a methyl radical; and R 5 

35 stands for a radical of the formula — COR 7 
or — CH 2 OR% wherein R 7 stands for a 
hydroxy, methoxy, ethoxy, propoxy, butoxy, 
2-d^ethylaminoethoxy, benzyloxy, phenoxy, 
cvclohexylmethoxy, amino, methylamino, 

40 dimethylamino, anilino, hydrazino or N-1.3- 
dicyclohexylureido radical, and R* stands for 
hydrogen or a formyl, acetyl or propionyl 
radical; and R 6 stands for hydrogen or a 
methylenedioxy or ethylenedioxy radical or 

45 not more than two substituents selected from 
methoxy, ethoxy, propoxy, methyl, ethyl, 
propyl, butyl and dimethylamino radicals and 
fluorine, chlorine and bromine atoms; or a 
pharmaceutically-acceptable salt thereof. 

50 7. A salt as claimed in any of claims 1 
to 6 which is a pharmaceutically-acceptable 
acid-addition salt. 

8. A salt as claimed in any of claims 1 
to 6, in which the anion is derived from a 

55 said compound of the formula I wherein R 5 
stands for a carboxy radical and the cation 
is a pharmaceuticallyHaccepmble cation. 

9. A compound as claimed in- claim 2 which 
is 1 - (7* - chloroquinol - 4 - yl) - 5- 

60 methoxy - 2 - methylindol - 3 - ylacetic acid 
or a pharmaceutically-acceptable salt thereof. 

10. A compound as claimed in claim 3 
which is l-(7-cWoroqumazolin-4-yl>5- 



methoxy - 2 - methylindol - 3 - ylacetic acid, 

1 - (7 - chlorocinnolin - 4 - yl) - 5 - methoxy- 65 

2 - methylindol - 3 - ylacetic acid or methyl 
1 - (7 - chloroquinazolin - 4 - yl) - 5- 
methoxy - 2 - methylindol - 3 - ylaceuate, or 
a pharmaceuticaEy-acceptable salt thereof. 

11. A compound as claimed in claim 4 70 
which is 1 - (7 - bromoquinazolin - 4 - yl)- 

5 - methoxy - 2 - methylindol - 3 - ylacetic 
acid, 1 - (7 - fluoroquinazolin - 4 - yl) - 5- 
methoxy - 2 - methylindol - 3 - ylacetic acid, 
5 - methoxy - 2 - methyl - 1 - (2 - methyl- 75 
quinazolin - 4 - yl)indol - 3 - ylacetic acid 
or 1 - (7 - chloroquinazolin - 4 - yl) - 2,5- 
dimethylindol - 3 - ylacetic acid, or a 
pharmaceutfically-acceptaSble salt thereof. 

12. A compound as claimed in claim 1 80 
which is 1 - (2,6 - dimethoxypyrinudin- 

4 - yl) - 2,5 - dimethylindol - 3 - ylacetic 
acid, 1 - (7 - chloroquinazolin - 4 - yl) - 5- 
fluoro - 2 - methylindol - 3 - ylacetic acid 

or methyl 1 - (7 - chloroquinol - 4 - yl)- 85 

5 - methoxy - 2 - methylindol - 3 - ylacetate, 
or a pharmaceutically-acceptable salt thereof. 

13. A process for the mianufacture of the 
compounds of the formula I, wherein R 1 , R 2 , 

R 3 , R 4 , R 5 and R 8 have the meanings stated 90 
in claim 1 except that R 7 cannot stand for 
a hydrazino radical, and pharmaceutically- 
acceptable salts thereof, which comprises 
reacting a compound' of the formula: — 




95 



wherein R 1 and R 6 have the meanings stated 
above and Q stands for an amino radical or 
a radical of the formula: — 

R 9 

— N=a< III 
R 10 

wherein R° stands for hydrogen or a methyl 100 
or ethyl radical, and R 10 stands for a methyl, 
ethyl or phenyl radical, or an acid-addition 
salt thereof, with a compound of the 
formula : — 

R 2 COCH 2 CR 3 R 4 R 3 IV 105 

wherein R 2 , R 3 , R 4 and R 5 have the meanings 
stated above, under the influence of heat. 

14. A process for the manufacture of the 
compounds of die formula I, wherein R 1 , R 2 , 
R 3 , R 4 and R 6 have the meanings stated in 110 
claim 1 and R s stands for a carboxy radical, 
and pharmaceutically-accepcable salts thereof, 
which comprises hydrolysing the corresponding 
compound of the formula: — 
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i l (vi.) 

wherein R 1 , R 2 , R 3 , R 4 and R 6 have the 
meanings stated above and R 11 stands for a 
cyano, carbamoyl, alkoxycarbonyl, benzyloxy- 

5 carbonyl or phenoxycarbonyl radical. 

15. A process for the manufacture of the 
compounds of the formula I, wherein R 1 , R 2 , 
R 3 , R* and R 6 have the meanings stated in 
claim 1 and R 3 stands for a radical of the 

10 formula — COR 7 or — CH 2 OR 8 , wherein R 7 
has the meaning stated in claim 1 and R* 
stands for a Co-e-alkanoyl radical, and pbar- 
maceutically-acceptable salts thereof, which 
comprises dehydrogenating, as defined herein- 

15 before, the corresponding indoline derivative 
of the formula: — 




wherein R 1 , R 2 , R% R*, R s and R 6 have the 
meanings stated above. 

20 16. A process for the manufacture of the 
compounds of the formula I, wherein R 1 , R 2 , 
R 3 , R 4 and R 6 have the meanings stated in 
claim 1, and R 5 stands for a radical of the 
formula — COR 7 wherein R 7 stands for a 

25 Ci-s-aJkoxy, benzyloxy, di-Ci_ 5 -alkoxy or 
(C3l 0 -cycloalkyl)methoxy radical, and 
pharmaceutically-acceptable salts thereof, 
which comprises esterifying the corresponding 
carboxylic acid of the formula I wherein R 5 

30 stands for a carboxy radical, or a salt, acid 
haMde or anhydride thereof. 

17. A process for the manufacture of the 
compounds of the formula I, wherein R 1 
stands for a quinazolinyl, cinnolinyl, 

35 benzoxazolyl or benzthiazolyl radical, which 
is linked to the nitrogen atom of the indole 
nucleus through a ring carbon atom which is 
conjugated with a ring nitrogen atom in said 
radical, and which optionally bears not more 

40 than two substituents selected from Ci_ 5 - 
alkyl, Q^-alkoxy, d-.-alkylthio, amino, 
halogen, trifluoromethyl, trichloromethyl and 
phenyl substituents, and R 5 stands for a 
radical of the formula — COR 7 or — CEUOR", 

45 wherein R 7 stands for a d-- 5 -alkoxy, 
benzyioxy, phenoxy, di-C^ -alkylamino-Ci_c- 
alkoxy or (C3- c -cycloialkyl)-methoxy radical 
and R 8 stands for a C 2 - 0 -alkanoyl radical, and 
R 2 , R 3 , R 4 and R fl have the meanings stated 

50 in claim 1 and pharrnaceuticially-acceptable 
salts thereof, which comprises reacting a com- 
pound of the formula: — 




wherein R 2 , R 3 , R 1 , R 5 and R 6 have the 
meanings stated above, with a halogenohetero- 55 
cyclic compound of the formula R 3 Hal, 
wherein R 1 has the meaning stated above and 
Hal stands for a chlorine, bromine or iodine 
atom, in the presence of sodium or potassium 
or the hydride or amide thereof or n-butyl- 60 
lithium or lithium diisopropylamide. 

18. A process for the manufacture of the 
compounds of the formula I wherein R l 
stands for a quinazolinyl or cinnolinyl radical, 
which is linked to the nitrogen atom of the 65 
indole nucleus through a ring carbon atom 
which is conjugated with a ring nitrogen atom 
in said radical, and which optionally bears 
not more than two substituents selected from 
Ci^-alkyl, Q-5-alkoxy, Q_5-alkylthio, amino, 70 
halogen, triflucromethyl, trichloromethyl and 
phenyl substituents, and R 5 stands for a radical 
of the formula — COR 7 or — CH 2 OR% wherein 
R 7 stands for a C^walkoxy, benzyloxy, 
phenoxy, di - Ci_ 3 - alkylamino - C,^- 75 
alkoxy, (C^ - cycloalkyl)methoxy, amino, 
Q^-allcylamino, di-Q^-alkylamino, amlino 
or N- 1,3 -cticyclohexylureido radical and R* 
stands for a G>_ 0 -*alkanoyl radical, and R 2 , 
R 3 , R 4 and R 6 have the meanings stated in 80 
claim 1, and pharmaceutically-acceptable salts 
thereof, which comprises reacting a compound 
of the formula: — 

. f 

(jcv.) 

wherein R 2 , R 3 , R 4 , R 5 and R B have the 85 
meanings stated above, with a compound of 
the formula R 1 Y, wherein R 1 has the meaning 
stated above and Y stands for a chlorine, 
bromine or iodine atom or a phenoxy radical, 
so as to give a compound of the formula: — 90 

(xvn) 

wherein R 1 , R 2 , R 3 , R 4 , R 5 and R 6 have the 
meanings stated aibove, and then ring-closing 
the said compound of the formula XVII so 
as to give the desired product of the formula 95 
I. 

19. A process for the manufacture of the 
compounds of the formula I, wherein R 1 , R 2 , 
R 3 , R 4 and R 6 have the meanings stated in 
claim 1 and R 5 stands for a radical of the 100 
formula — COR 7 , wherein R 7 stands for an 
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amino, Ci-g-alkylamino, di-Q_ 5 -alkylamino, 
anilino or hydraziao (radical, and pharma- 
ceutically-accep table salts thereof, which com- 
prises carrying out a known general process 

5 for making amides using as starting material 
a carboxylic acid of the formula I wherein 
R 3 stands for a cairboxy radical, or an acid 
halide, anhydride or nitrite thereof, so as to 
obtain the desired product. 

10 20. A process for the manufacture of the 
compounds of the formula I, wherein R l , R 2 , 
R 3 , R 4 and R c have the meanings stated in 
claim 1 and R s stands for a radical of the 
formula — COR 7 wherein R 7 stands for a N- 

15 1,3-dicyclohexylureido radical, and pharma- 
ceuticaily, acceptable salts thereof, which 
comprises reacting the corresponding car- 
boxylic acid of the formula I, wherein R s 
stands for a carboxy radical, with dicyclohexyl- 

20 carbodiimide in a suitable organic solvent 

21. A process for the manufacture of the 
compounds of the formula I wherein R l con- 
tains one or two Q^-alkoxy substituents, R 2 , 
R 3 , R* and R e have the meanings stated in 

25 claim 1, and R 6 stands for a carboxy or 
hydroxymethyl radical, and pharmaceutically- 
acceptable salts thereof, which comprises 
reacting the corresponding compound of the 
formula I, wherein R 1 contains one or two 

30 active halogen substituents with an alkali metal 
derivative of a C_ 3 -alkanol. 

22. A process for the manufacture of com- 
pounds of the formula. I wherein R 1 , R 2 , R 3 3 
R 4 and R 5 have the meanings stated in claim 

35 1, and R 6 stands for a C-^-alkoxy radical 
optionally together with a Q_ 5 -alkyl, cyclo- 
alkyl of not more than 5 carbon atoms* di- 
C^s-alkylammo or halogeno substituent, and 
pharmaceutically-acceptable salts thereof, 
40 which comprises reacting the corresponding 
compound of the formula I, wherein R 6 stands 
for a hydroxy radical optionally together with 
an additional substituent as stated immediately 
above, or the corresponding alkali metal 
45 derivative, with a compound of the formula 
R 12 X, wherein R 12 stands for a Q-s-alkyl 
radical and X stands for a halogen atom or 
a toluenesulphonyloxy or methanesulphonvloxy 
radical, and, in the case where the hydroxy 
50 derivative is used as ireactant, in the presence 
of an acid-bmding agent. 

23. A process for the manufacture of the 
compounds of the formula I wherein R 1 bears 
a fluorine, chlorine or bromine substituent and 
55 R 2 , R 3 , R 4 , R s and R* have the meanings 
stated above, apart from the case where R 7 
stands for a hydrazino radical, and pharma- 
ceutically-acceptable salts thereof, which com- 
prises diazotising the corresponding compound 
60 of the formula I wherein R 1 bears an amino 



substituent, and then, in the case of the chloro 
or bromo substituent, reacting the diazonium 
salt with a solution of cuprous chloride or 
bromide in hydrochloric or hydrobromic acid 
respectively at 10 to 40°C, or, in the case 65 
of the fluoro substituent, thermally decom- 
posing the dry diazonium fluoroborate salt at 
40 to 100°C. p 

24. A process for the manufacture of the 
compounds of the formula I wherein R 1 , R 2 , 70 
R 3 , R* and R* have the meanings stated in 
claim 1 and R 5 stands for a hydroxymethyl 
radical, and phairmaceutically-acceptable salts 
thereof, which comprises reacting a corres- 
ponding ester of the formula I, wherein R 5 75 
stands for an alkoxycarbonyl, aralkoxycarbonyl 

or aryloxy carbonyl radical, with sodium 
borohydriidie, potassium borohydride or lithium 
aluminium hydride. 

25. A process for the manufacture of the »u 
compounds of the formula I wherein R 1 , R 2 , 

R% R* and R* have the meanings stated in 
claim 1 and R 5 stands for a radical of the 
formula — CH s OR 8 , wherein R 8 stands for a 
Ci-a-alkanoyl radical, and pharmaceutical^- o5 
acceptable salts thereof, which comprises 
acylating the corresponding compound of the 
formula I wherein R 5 stands for a hydroxy- 
methyl radical. . 

26. A pharmaceutical composition compns- w 
ing a compound of the formula I, wherein 

R 1 , R 2 , R 3 , R 4 , R s and R 6 have the meanings 
stated- in claim 1, or a pharmaceutically- 
acceptable diluent or carrier. 

27. A composition as claimed in claim 26 95 
which is a dosage unit form, or a suppository, 
aqueous or non-aqueous solution or suspen- 
sion, sterile injectable aqueous or non-aqueous 
solution, cream, lotion or ointment. 

28. A dosage unit form as claimed in claim 
27 which is a tablet or capsule, comprising 5 
to 250 mg. of the said compound. 

29. A composition as claimed in claim 26, 
27 or 28 which contains, in addition to the 
said compound, at least one known agent 105 
having anti-inflamm'atory and/or analgesic 
activity. 

30. A composition as claimed in any of 
claims 26 to 29 and intended for oral 
administration, which contains at least one 110 
antacid andl/or a uricosuric agent. 

31. A compound, claimed in claim 2, sub- 
stantially as described in any of Examples 1 
to 7. 

32. A compound, claimed in claim 3, sub- 115 
stantially as described in any of Examples 8 

33. A compound, claimed in claim 4, sub- 
stantial! v as described in any of Examples 19 

to 23. 120 
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34. A compound, claimed in claim 1, sub- R. ALLERTON 

smnually as described in any of Examples 24 Agent for the Applicants. 
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